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SKIN REACTIONS 
XV. QUANTITATIVE STUDIES OF WHEALING 


H. A. ABRAMSON, M.D., M. G. ENGEL, M.A., AND H. H. Gerrner, M.S. 
New York, N. Y. 


T APPEARS desirable at this time to report the progress made in the 

more precise development of a contour gauge previously described.’ 
The new technique facilitates the elucidation of the mechanisms under- 
lying the disappearance of papules in the skin whether liquid is directly 
injected or whether a wheal is produced by physical or immunologic 
means, 

In some unpublished experiments? dealing with the mechanism of the 
apparent disappearance of wheals produced by physiologi¢e salt solution 
(McClure-Aldrich), it was found that if such a solution was injected 
intradermally into an area rendered edematous by previously injected 
physiologic salt solution, the wheal so produced spread mechanically 
‘ather quickly because of the changed physical structure of the tissue. 
In other words, the redistribution of the liquid following injection was 
apparently as important a factor as absorption of the liquid in the 
‘*disappearance’’ of the wheal. The development of the method to be 
described here has resulted in a semiquantitative technique for following 
the nature of the redistribution of liquid following intradermal injection 
into the skin. 

The contour gauge already described! consists of movable square 
pencil leads* held vertically by a plunger between glass slides. Direct 
contact prints were made from the displaced leads and the height of the 
wheal was taken as a quantitative measure of the intensity of whealing 
or the rapidity of liquid disappearance. In this paper, further modifica- 
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tions are described, and some data are presented. These new modifica- 
tions make the method more precise and considerably widen the scope 
of its application. Of especial interest is the fact that the point of 
view regarding the importance of redistribution of liquid in the dermis 
is confirmed. 

METHODS 


The general construction and use of the contour gauge is described 
in a previous communication. Certain modifications in the technique 
as a whole are described here. A more regular contour can be obtained 
by grinding flat the ends of the leads against the base of a fine grinding 
wheel. The glass slides are 1 by 4 inches. The number of leads vary 
from twenty-five to sixty. In some instances it is desirable to construct 
longer instruments when the spread of the wheal is very great. 

Instead of seeking a flat surface of the forearm and assuming that 
the base of the contour was straight, a new technique was adopted. 
The contour of the forearm, itself, was obtained by holding the crook 
of the elbow at a given angle and always having the fingers in the same 
position by grasping an article about the size of a baseball. In this way, 
the tensions on the skin of the forearm remained the same during the 
measurements. The subject is kept seated during the experiment, and 
no undue movement of the forearm is permitted unless the effect of 
movement, itself, is studied. When the gauge is first placed upon the 
forearm, two short lines are drawn upon the skin at both ends of the 
instrument. <A line is also placed at right angles to one end of the in- 
strument to be sure that the ends always connect the same two points. 

After the base line is obtained, the contour gauge used to obtain 
the base line is put into an enlarger and the base line, itself, projected 
upon photographie paper. In this way the shape of the base line is 
obtained and recorded. The base line, itself, is then cut out and the con- 
tour of the arm thus obtained is used in subsequent studies on that 
particular line of the forearm. It is, of course, necessary to return each 
time to the same reference points described above. 

An Eastman Kodak home enlarger with a red filter was modified to 
enlarge the image of the contour gauge. The ordinary lamp was taken 
out and a No. 1 Photoflood was installed. This heats the apparatus con- 
siderably, and it is necessary to provide extra ventilation. We have 
found that a magnification of x3 provided useful images for our experi- 
ments. ‘‘Rapid Velox F 4, glossy’’ and an exposure of about ninety 
seconds was used with single strength MQ developer. The development 
took about forty seconds and was observed by red light until the desired 
contrast was obtained. The frame of the enlarger is readily adapted to 
take the gauge. By projecting the contour of an experimental wheal 
against the base line, obtained as described in the foregoing, the eleva- 
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tion of the skin is obtained directly. In this way the image is a direct 
measure of wheal growth or wheal disappearance. The only error which 
can occur without detection in getting the wheal elevation to fit the base 
line is a smaller value of the wheal area. 

In previous studies we have been satisfied with studying the height 
of the wheal. A better measure of wheal formation is evidently given 
by the area of the contour image. It would be more desirable to obtain 
a volume for more precise work. An approximate volume of wheal 
elevation above the skin could probably be calculated. In the present 
studies this development has not been made. To obtain a measure of 
wheal volume above the skin, a rapid method was devised for weighing 
the cutout contour images. Rather than using a quantitative balance, a 
thin strip of spring steel, 0.0015 inches thick, was extended from a fixed 
point and calibrated with ordinary weights. 

The balance reading was 0 to 50 mg. with a deflection varying approxi- 
mately from 2 mm. per milligram at the beginning of the deflection to 
about one-half as much at the end. <A balance of this type may be used 
over a period of three months without much change in the zero point. 
The seale was made movable so that adjustment of the zero point may be 
obtained. 

For the method just described, not alone is the white area of the skin, 
ordinarily called the wheal, outlined, but also the adjacent edematous 
area which spreads out from the sharp edge of the blanched area itself to 
merge gradually with the base line. This will be evident when our data 
are examined. It is evidently of great importance that the base line be 
fitted accurately to the actual base of the blanched area, ordinarily 
called the wheal, because the blanched portion only indicates the amount 
of tension which has been developed and not the amount of fluid which 
is necessary to produce that tension in the wheal itself and in the sur- 
rounding tissues. 


es 


Fig. 1.—Actual size of elevation obtained by magnification of contour gauge dis- 
placement. This is three times the natural size of the elevation twenty minutes after 
electrophoresis of 1:50,000 histamine. Current density, 0.5 ma.; electrode area, 1 sq. 
cm. 


EXPERIMENTAL 





Histamine.—Fig. 1 is the actual size of an elevation recorded by the 
photographie technique described under Methods. This is three times 
the natural size observed twenty minutes after the electrophoresis of 
1:50,000 histamine on the anterior aspect of the forearm of the subject 
studied in Fig. 2A. A, B, and C of Fig. 2 are some of the record 
obtained with the contour gauge in a series of experiments on wheal 
formation on the anterior aspect of the forearm following electrophoresis 
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of different concentrations of histamine. At the top of Fig. 2 the con- 
centration of histamine is indicated. The time of measurement is along- 
side the elevations for all of the wheals at corresponding times. Wheal- 
ing was therefore observed from three to 120 minutes. As indicated in 
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the part on Method, the original magnification was x8. The photograph 
is reduced to natural size in this figure. 

Electrophoretic introduction of the histamine was emploved for the 
following reason: In general, it may be rather difficult to make quantita- 
tive studies of whealing with intradermal injections of histamine diluted 
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to 1:1,000,000. This is because of the possibility that the needle may be 
inserted into the skin at different levels. The electrophoretic method, 
however, eleminates this source of error; that is, the material is always 
introduced at the same level with the electrie field.t Fig. 2A is the re- 
action of the skin to electrophoresis of 1:1,000,000 histamine. The elee- 
trode in Fig. 2A as well as in B and C was 1 by 1 em. in area. Using 
a current of 0.5 ma., the time of application was three minutes. Note in 
Kig. 2A that there is a slight but definite elevation of the skin which 
reaches its maximum about fifteen minutes after the histamine is intro- 
dueed. The whealing response was evident even after two hours in 
spite of the fact that a very small amount of histamine is introduced 
in this way. Fig. 2B on the same subject with 1:50,000 histamine showed 
an increased size of the wheal and a greater degree of spreading. The 
actual size of the electrode in Fig. 2A is indicated roughly by the size 
of the wheal. The spreading in Fig. 2B is due to two factors: (a) the 
transport of the histamine through the lvmphaties to adjacent areas 
followed by the escape phenomenon of MeMaster’ leading to additional 
whealing as well as (b) mechanical spread due to an increase in intra- 
dermal pressure. The maximum reaction was again apparently reached 
ten to twenty minutes after the administration of the drug. The fact 
that the wheal does not disappear even after two hours is more evident 
than in Fig. 2A. When the wheal is observed directly without the use of 
a contour gauge, a more sharply demareated elevated border is ob- 
servable. However, the contour gauge does not indicate that such sharp 
borders exist in the dermis in this type of whealing. The border of 
the wheal merges more directly with the surrounding tissues. Fig. 2C 
is an example of the more massive spread of the wheal following electro- 
phoresis of 1:1,000 histamine. At the end of fifteen minutes the wheal 
has not spread very much. However, a good deal of spreading and 
redistribution of wheal liquid occurs so that at the end of several hours, 
the area of the elevation is still readily observed. 

These experiments illustrate the delicaey with which the contour gauge 
observes slight changes in the level of the skin surface. 

The magnified duplicates of the contours illustrated in Fig. 2A, B, and 
C have been cut out and weighed. These weights have been plotted in 
Fig. 3 as a function of time for the different concentrations of histamine. 
This quantification results in a much clearer picture of the way in which 
whealing proceeds here. A maximum elevation area was reached within 
twenty minutes, independent of the concentration. At the end of two 
hours following a gradual fall, the elevation area is still quite high. It is 
of great interest that the slope of the decrease of the elevation area with 
all three concentrations of histamine does not appear to be very different 
using this method of plotting. If the reaction to histamine is greater, 
however (Fig. 8) the disappearance rate is accelerated slightly. It 
may be argued that the elevation area is not a true measure of the volume 
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of the wheal and that a better measure would be the elevation area 
multiplied by some function of the length of the contour elevation given 
in Fig. 2A, B, and C. This argument is certainly correct, and no further 
quantitative significance should be given to our plot except that it is a 
better measure of whealing than has been obtainable up to the present. 
The qualitative significance of the data plotted in Fig. 3 can be sum- 
marized as follows: Although the wheal begins to disappear shortly 
after it reaches its maximum, this disappearance is fairly slow in the 
normal individual, with a good sized elevation remaining at the site of 
application of the histamine two hours after the administration of the 
histamine, even when the histamine administered has been as low as 
1:1,000,000, with our technique. 
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The magnified duplicates of the contours illustrated in Fig. 2 A, B, and C 


Fig. 3. 
have been cut out and weighed. These weights have been plotted in Fig. 3 as a func- 
tion of time for different concentrations of histamine. 





Whealing in Light Hypersensitiveness—Not all wheals spread in the 
way indicated in Fig. 2B and C. In Fig. 4 are unreduced elevations ob- 
tained from two and one-half to sixty minutes following the irradiation 
of the anterior aspect of the forearm of a patient with urticaria solaris. 
Note the size of the wheal at the end of twenty minutes. The length 
of this wheal is a little more than 4 em. at the end of that time. Although 
at the end of one hour the wheal height has increased and the weight 
of the elevation has become greater, the spread is very slight indeed. In 
other words, the lateral redistribution of the liquid in a wheal need not 
necessarily accompany whealing to a very great extent. At certain 
phases of the whealing process, elevation of the skin may be the dominant 
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feature. The redistribution of liquid in the histamine wheal is probably 
essentially dependent upon the absorption and escape® of the histamine 
through contiguous capillary lyvmphaties. The adjacent dermis is there- 
by filled with liquid which offers less resistance to the spread of the 
liquid from the original site. The nature of the wheal produced by light 
indicates that a nondiffusable substance rather than histamine is respon- 
sible for the whealing reaction. 
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Fig. 4.—The anterior aspect of the forearm of a case of urticaria solaris was 
irradiated with ultraviolet light. Note the slower growth of the wheal with very 
little spreading, although the height of the wheal increased markedly. The time in 
minutes is given on the left side of the diagram, whereas the weights of the un- 
reduced contours are given on the right side, 
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Fig. 5.—The same patient illustrated in Fig. 4, pigments after application of 
ultraviolet. The anterior aspect of the forearm was irradiated on both sides of a 
pigmented zone. Note the zone of pigmentation. Definite retardation of whealing 
has occurred. The pigment, however, did not protect completely against the urti- 
carial response to ultraviolet. The time in minutes is given on the right side of 
the diagram. Note in this instance also that in spite of the deposition of liquid in 
the tissues, the lateral spread of the wheal and therefore the redistribution of liquid 
is negligible. In this type of whealing response as well as that in Fig. 4, no 
pseudopods ever formed. 

















| 








In Fig. 5 is the effect of pigmentation on elevation of the skin in 
urticaria solaris. The coneavity in the central portion of each of the 
wheals is a zone of pigmentation. The records were taken at five, fifteen, 
twenty-five, and fifty minutes. These data also indicate dramatically the 
sensitivity of the method and the absence of any marked redistribution 
of liquid in the large wheals observed in urticaria solaris. 
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Injected Liquid. ig. 6A is an experiment on the change in contour 
of wheals produced by the injection of physiologic saline and Fig. 6B 
that of distilled water. Fifteen hundredths of a cubie centimeter was 


injected intradermally in each case. There is a marked difference in the 
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Fig. 6.—Fifteen hundredths of a cubic centimeter of physiologic saline was in- 
jected intracgermally into the anterior aspect of the forearm. The time in minutes 
is given on the left-hand side of the figure for both A and B. On the right-hand 
side the weights of the elevations are recorded. Note in A the rapid drop in the 
height of the wheal with a redistribution of liquid in the adjacent tissues followed 
by disappearance of about two-thirds of the liquid above the surface of the skin. 

B, The results obtained with the use of distilled water are very different from 
those obtained with saline. There is a marked increase in the volume of injected 
liquid as well as a lateral spread of the initial papule, 
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Fig. 7.—Record of saline disappearance from injection of only 0.05 ¢.c. The numerals 
following the time in minutes are relative values of the elevation areas. 
reaction of the skin to these two solutions. In the ease of the saline, in 
this instance, there is a drop in the height of the wheal followed by a 
redistribution of the liquid. The relative areas of the elevation are given 
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below each elevation. Note that in the case of the saline, the weight of 
the elevation contours decreased from forty-three to fifteen at the end of 
an hour. Following the injection of distilled water, there was a slight 
change in the height of the wheal followed by a transudation and spread 
of fluid so that at the end of one hour there was about a 30 per cent 
increase in the elevation area. Since these processes also occur beneath 
the base line of the skin, we can be certain that at least the type and 
amount of change (redistribution) observed has occurred. This experi- 
ment was done in a ease of rheumatic heart disease with mitral insut- 
ficiency. 
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Fig. 8.—Showing another type ef response of the skin of the anterior aspect of 
the forearm with the same technique of applying histamine illustrated in Fig. 2C 
In this case the whealing response is much greater, and the lateral spread of the 
wheal and redistribution of the liquid are much more marked. The rate of the 
decrease of whealing is also faster than that illustrated in Fig. 3 for different con- 
centrations of histamine. The weights of the contour elevations for the various 
times are as follows: 


TIME WEIGHT 
(MIN. ) (MG. ) 
5 17 
10 39 
$5 46 
20 75 
30 73 
45 70 
60 64 
90 54 
120 41 
180 39 


Fig. 7 is an experiment in which only 0.05 ¢.e. of physiologic saline 
was injected (into a patient with atherosclerosis and angina pectoris). 
At the end of fifty minutes there is observed the redistribution 
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phenomenon with the relative area of the elevation area dropping from 
fifteen to nine units. 

Miscellaneous Experiments.—The data of the preceding section illus- 
trate that the contour gauge combined with the new photographie tech- 
nique of enlargement offers the investigator a quantitative method of 
studying qualitative and quantitative differences in the nature of the 
whealing processes. In this final experimental section, we would like to 
illustrate some other types of experimental work in progress. 
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Fig. 9.—A, The record following the injection of 0.1 cc. of 1:1,000,000 epinephrine 
in saline. 

B, 0.1 ¢c.c. of 1:1,000,000 histamine in saline has been injected on the same patient 
illustrated in A. When extreme reactions of the type illustrated in 4 and B occur, 
it is important to rule out the presence of dermographism. It is not known whether 
this patient showed dermographism or not and this figure is given not to indicate 
that they are typical reactions to these drugs but to illustrate types of experiments 
which may be worked out by means of the technique described. 
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Fig. 10.—A should be compared with B. Fairly rapid disappearance of 0.1 c.c. 
physiologic saline. 

B, In this experiment the same volume (A) of 2 per cent saline was injected. 
Note the difference in the size of the initial papule. Whether this was due to the 
needle being at a different level or whether due to the rapid inflow of tissue fluid 
into the 2 per cent saline is not known. 

Claims have been made that different individuals vary in their sensi- 
tivity to histamine. We would rather say that they vary in their wheal- 
ing response to histamine. Whether in any instance this is (1) phar- 
macologie response of the blood vessels, (2) an anatomic accident leading 
to variation in histamine distribution in the skin, or (3) superimposed 
dermographism must be distinguished. In any event we have also ob- 
served differences. 

Fig. 8 is an illustration of a reaction of 1:1,000 histamine obtained 
with the same technique illustrated in Fig. 2. The experimental times 











ABRAMSON ET AL.: SKIN REACTIONS 441 


are given to the right of the pattern. Note the more intense reaction as 
compared with the 1:1,000 pattern in Fig. 2 as weil as the fact that a 
good sized wheal, in fact, greater than that observed in Fig. 2, remains 
three hours after the experiment is begun. 

A patient with ulcerative colitis (Fig. 94) was injected with 0.1 ee. 
of 1:1,000,000 epinephrine in saline with marked spreading of the wheal 
and redistribution of the liquid. Fig. 9B represents data on the same 
patient with 1:1,000,000 histamine. 
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Fig. 11.—This illustrates the rather rapid disappearance of saline following the 
intradermal injection of 1:10,000,000 histamine in physiologic saline. It is possible 
as indicated in the text that the marked vasodilatation produced by this small con- 
centration of histamine may have resulted in rapid absorption. 
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Fig. 10A and B are comparisons of the effect of intradermal injection 
of 0.10 ¢.c. of physiologic saline and 2 per cent saline. The anticipated 
osmotic effect (other effects may be present) in the stronger solution is 
illustrated in Fig. 10. Further confirmatory experiments are required. 

Fig. 11 is of some interest because it represents the intradermal injec- 
tion of 1:10,000,000 histamine. It is our impression that the injected 
liquid disappears more rapidly than anticipated.* Since histamine in 
this concentration produces a greater measure of vasodilatation than 
transudation, it is conceivable that stimulation to absorption by the 
blood vessels and lymphaties outweighs the rate of extravasation. This 
would account for the rapid disappearance of the wheal. 


DISCUSSION 


The data show unequivocally that changes due to redistribution of 
liquid in the tissues and the spreading of whealing due to absorption 
by and eseape from lymphatics may be graphically followed by the tech- 
nique employed. The experiments have been done on either normal or 
convalescent patients in the wards of a hospital. 

It would be of great interest to standardize the patterns obtained in 
normal and in dermographie individuals. On the basis of these normal 
patterns it should be possible to explore the mechanism involved in the 
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absorption of liquids from edematous tissues and from tissues in in- 
dividuals in shock, in dehydration, and in other states. 

We believe that the type of pattern obtained in these conditions will 
depend upon three factors, the nature of which should be minutely ex- 
plored: (1) the effect of the state of the blood vessels on absorption 
(this, for example, ean be followed by contracting the blood vessels by 
epinephrine); (2) the influence of the lymphatics; (3) the gel state or 
structural rigidity of the tissues involved; and (4) the quantity of 
interstitial fluid. 

_ The redistribution of liquid in the wheal apparently depends upon two 
factors: (1) the pressure exerted upon the gel structure of the dermis; 
and (2) the transudation of liquid or irritative processes which lead to 
destruction of the gel structure of the dermis. Although, for example, a 
good sized wheal forms in the experiments indicated in Fig. 4, the growth 
of the wheal is characterized by an inerease in the height of the wheal 
‘ather than a lateral spread. A similar phenomenon is to be observed in 
Fig. 5. Stated in another way, although the intradermal pressure in- 
creases markedly, there is little or no redistribution of liquid because 
the contiguous gel structure of the dermis has remained intact. Com- 
pare the mechanism of the whealing process in Figs. 4 and 5 with the 
marked change and spread of whealing liquid when histamine is intro- 
dueed in the dermis. In this case, the histamine diffuses away from the 
zone of introduction and is taken up by the lvmphaties. The histamine 
then eseapes from the Ivmphaties in areas contiguous with the wheal 
where the transudation of liquid leads to the spread of the wheal and to 
impairment of the gel structure. In this way there are formed other 
avenues for the more centrally located liquid to be redistributed in the 
zones of the dermis adjacent to the original site. A diffusible substance 
like histamine is evidently not present in the wheals produced by light 
hbeeause there is no evidence of spreading or an important redistribution 
of liquid. On the other hand, if the whealing process in an irradiated 
zone becomes sufficient to make the intradermal pressure very great, the 
pressure itself may lead to a lateral redistribution of the whealing liquid. 
A similar phenomenon occurs when the injeeted liquid is put in with so 
much pressure that the intradermal injection pressure itself destroys the 
continuity of the gel structure of the dermis. 


SUMMARY 


1. A quantitative method of following semiquantitatively the volume 
of whealing liquid whether produced pharmacclogically or by external 
means is described. 

2. The method makes use of the projection of the imaee of the dis- 
placement of square pencil leads on photographie paper against the 
actual base line of the wheal. By enlarging this image under standard 
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conditions and cutting out and weighing the elevations, a measure of the 
whealing volume as represented by the elevated (contour) areas is 
obtained. 

3. This technique has been applied to the quantitative study of wheal- 
ing produced by histamine and the reaction of the skin to the injection of 
distilled water, epinephrine, histamine, and similar pharmacologically 
important materials, 

4. It has been shown that two factors must be followed in the study 
of the disappearance of whealing liquid; namely, the redistribution of 
the liquid following its injection and absorption of the liquid. 

5. The first factor will essentially depend upon the mechanical strue- 
ture of the dermis. This is probably the basis for the rapid disappear- 
ance in edema. 
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INHALANT SENSITIZATION AND SHOCK IN GUINEA PIGS 
UNDER CONTROLLED ATMOSPHERIC CONDITIONS 


II. Histamine, HISTAMINASE, AND ACETYLCHOLINE AS 
PossIBLE PREVENTIVES 


L. J. Courtricut, M.D., S. H. Hurwitz, M.D., anp 
ABBIE Betrs CouRTRIGHT, B.A. 
San Francisco, CALIF. 


|‘ A previous paper! a method was presented for the study of inhalant 
sensitization in guinea pigs under controlled atmospherie conditions. 
This method, we believe, closely parallels natural sensitization in man 
and gives valuable elinical information concerning the reaction of an- 
imals under direct observation in the air-conditioned chamber. We also 
believe this method to be of value in the study of various pharmacologic 
agents on the possible modification or prevention of clinical anaphylac- 
tie responses in the guinea pig under controlled conditions. This report 
presents our results on the influence of histamine, histaminase, and 
acetylcholine on inhalant sensitization and shock in guinea pigs. 

Pretreatment with histamine by injection as a means of preventing 
anaphylactic shock in animals already sensitized has been suggested 
by Fiihner,? Farmer,? Karady and Browne,t Barlow and Homburger,’ 
and Neely. Alexander and Bottom,’ Karady and Browne,’ and 
Youngner, Freedman, and Nungester® supplemented these studies with 
observations on the effect of histaminase injected prior to the admin- 
istration of the shock dose of allergen, with a view to determining 
whether or not histaminase could modify or prevent anaphylactic shock. 
All of these observations have been earried out by the use of the usual 
parenteral methods of sensitization and shock, with the exception of 
the work of Neely, who sensitized his animals by the intraperitoneal route 
and shocked them with a solution of egg white sprayed into a chamber, a 
technique which approximates in some respects the inhalation method 
employed by us. 

The use of another potent pharmacologic agent as a means of modify- 
ing local tissue reactivity was suggested by the work of Pearson.® This 
observer used daily injections of mecholyl over a period of twenty to 
sixty days in wheat-sensitive patients prior to a test ingestion of wheat. 
In most of these patients, who were followed for over a year, there ap- 
peared to be a protective action. In our experiments we studied the 
effect of acetylcholine alone and acetylcholine with histamine injected 
throughout the experimental period. 

From the Department of Medicine, Stanford University School of Medicine. 

This study was supported in part by funds from the Rockefeller Foundation. 
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METHOD 


Healthy female guinea pigs, 200 to 300 Gm. in weight, were used in 
all experiments. The dose and time of injection of histamine, histaminase, 
and acetylcholine bromide are given in detail in the charts. Both the 
pretreated and control pigs were sensitized by exposure to dry horse 
dander powder (0.1 to 10 «), as deseribed in a previous paper,! under 
air conditions of 90 to 94° F. and a relative humidity of 35 to 40 
per cent. One-tenth of a gram of dry dander was puffed in every five 
minutes, while the circulation of air was maintained at 0.15 eubie feet 
per minute. Most of the animals were exposed in the chamber one hour 
a day for approximately seven days. One to two weeks later they were 
re-exposed to the dander under the same atmospherie conditions. At all 
times the outside weather was checked for any gross change which might 
affect the reactions. It was found that 85 to 90 per cent of the un- 
treated guinea pigs so sensitized showed definite if not violent respira- 
tory anaphylaxis. At the end of each experimental period, the sur- 
viving pigs, with the exception of the histaminase group, were injected 
intrajugularly with 0.5 ¢.c. of horse dander extract as a final test of 
their sensitivity. 

EXPERIMENTAL DATA 

Experiment 1.—Five guinea pigs, as shown in Fig. 1, were injected 
intraperitoneally with from 0.1 to 0.2 ¢.. of histamine diphosphate* 
aimost every day for approximately one and one-half months. Sensitiz- 
ing exposures in the chamber to dry horse dander were begun eight days 
after the first histamine injection. Exposure took place one hour a day 
for seven hours through an eight-day period for both the five pretreated 
and five control animals. After a two-week incubation period both the 
eontrol and pretreated animals were again exposed to the dry dander 
in the chamber. Two of the pretreated animals had severe expiratory 
dyspnea. Two of the control animals also had severe dyspnea, and two 
had questionable symptoms. Re-exposure at various intervals produced 
typical anaphylactice reactions in both groups. On one occasion the usual 
dose of histamine caused anaphylactoid reactions and two deaths. On 
the final intravenous injection of horse dander extract, two of the re- 
maining three histamine-treated animals died in anaphylactic shock, 
while four of the five control animals likewise died in shock. 

Experiment 2.—The six treated animals shown in Fig. 2 were injected 
intraperitoneally with 0.1 to 0.15 ¢.c. of histamine diphosphate, 1:1000 
solution, for fourteen days through a fifteen-day period. On the tenth 
day after the first injection the six experimental and six control animals 
were given sensitizing exposures to horse dander one hour a day for 
seven days through an eight-day period. Three days after their last 
sensitizing exposure, re-exposure produced severe anaphylactic reactions 

*Ergamine. Burroughs, and Wellcome Co. 1:1000 solution representing 1 mg. of 


histamine diphosphate per cubic centimeter. In our experiments all doses of hista- 
mine and acetylcholine bromide were measured as the salt. 
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in four each of the pretreated and control pigs. Both groups were re- 
exposed approximately once a week for two and one-half months. Severe 
reactions took place in both sets of animals. Two of the control pigs 
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vent 3.—In the six experimental animals reviewed in Fig. 3, 
hydrochloride was used. A solution was prepared which rep- 


resented 2 meg. per cubie centimeter. Doses increasing from 0.03 to 


0.5 @e. were given intraperitoneally each day through the first eight 
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days of the experiment. After this, 0.5 ¢.e. was used. Beginning on the 
fifth day of the experiment, sensitizing exposures to dry horse dander 
were begun. Injections were made fifteen minutes before the sensitizing 
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six pretreated animals during a thirteen-day period. All exposures ex- 
cept one lasted but thirty minutes. After a two-day rest, re-exposure 
three times on three successive days caused mild but definite symptoms 
of anaphylaxis in the control group but none in the pretreated animals. 
Histamine injections were then discontinued. After a lapse of nine- 
teen days the pretreated guinea pigs without the preliminary histamine 
injection and the control animals were again exposed in the chamber. 
On this occasion two of six histamine-treated animals showed mod- 
erate anaphylactic symptoms, while two of four control animals died in 
anaphylactic shock, a third showing violent clinical symptoms. Two 
weeks later histamine injected before the exposure did not seem to 
modify the anaphylactie reactions, as four of the animals had definite 
symptoms. 

Two years later we duplicated this experiment in every detail. Six 
control and six histamine-treated guinea pigs were sensitized. After the 
thirteen-day period of sensitization and a two-day rest, re-exposure for 
three successive days revealed the following reactions: On the first and 
second days the histamine-treated animals showed no definite reactions, 
although one did die from the histamine injection. However, definite 
mild expiratory dyspnea occurred in all members of the control group. 
On the third day, comparable to July 31 in Fig. 3, four control animals 
had definite symptoms, while one of the histamine-treated animals 
showed severe expiratory dyspnea and another one mild expiratory 
dyspnea. Nineteen days later, exposure on a day comparable to August 
19 in the experiment as shown in Fig. 3, one control animal had 
anaphylactic death; two others had anaphylactic shock, near death; 
one had anaphylactic shock; and two had very severe respiratory 
anaphylaxis. Of the pretreated animals without their preliminary 
histamine injection one had anaphylactic shock, and the four others had 
moderate respiratory anaphylaxis. These observations would suggest 
that some protection against clinical symptoms of anaphylactic shock 
may result from the injection of large doses of histamine just prior to a 
subsequent exposure to horse dander in the chamber. 

Experiment 4.—-The experiment detailed in Fig. 4 affords a com- 
parison between the effect of pretreatment with histamine given over 
a long period of time in increasing dosage and that of moderately large 
doses injected just prior to exposure. For one month before sensitizing 
exposure six animals were given histamine hydrochloride every other 
day in doses varying from 0.05 mg. to 2.5 mg. Following subsequent 
sensitization of both groups in the chamber for a total of six hours, 
re-exposure after an incubation period revealed no differences in 
anaphylactic responses between the pretreated and the six control an- 
imals. The same negative results followed re-exposure of the animals 
after a further daily injection of 2.5 mg. of histamine hydrochloride for 
a period of a week. 
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Experiment 5.—In Fig. 5 a daily record is presented of the effect of 
administering acetylcholine, acetylcholine and histamine, and histamine 
alone over long periods to a group of guinea pigs sensitized as in pre- 
vious experiments. Eight animals received 0,05 ¢.c. of a 1:1000 solution 
of acetylcholine bromide every second or third day for about five months. 
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Eight others received both 0.1 to 0.2 ¢.¢. of histamine diphosphate in 
1:1000 solution and also 0.05 ¢.. of the 1:1000 acetylcholine solution. 
The dose of acetylcholine used was mildly toxic in some animals and 
caused death in two of the guinea pigs. Another group of eight animals 
was given histamine injections alone. All of the injections in the three 
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groups were made every other day before, during, and after sensitization, 
but on other than exposure days until after the fifth shock exposure. 
After the first shock exposure the animals were re-exposed approx- 
imately every week for three more months. 
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The guinea pigs which received the histamine injections alone showed 
responses similar to those already recorded. The animals treated with 
acetylcholine gave anaphylactic reactions on exposure to the dander as 
those treated with histamine. In the group where both acetylcholine 
and histamine were given there was a suggestion of delay in the ap- 
pearance of clinical symptoms of anaphylaxis. However, continuation 
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of both drugs did not protect these animals from subsequent anaphylac- 
tic symptoms and death. 

Experiment 5A.—We then sensitized eight animals by inhalation of 
horse dander for seven hours through a nine-day period. Four showed 
clinical evidence of anaphylaxis at this time. They were all then given 
almost daily injections of histamine and acetylcholine in very small in- 
creasing doses as shown in Table I. Thirty-five days after their last 
sensitizing exposure and after the twenty-four injections of histamine 
and acetylcholine they were exposed in the chamber to the dander in 
a hot, moist atmosphere (98° F. and 80 per cent relative humidity) ; 
two animals died an immediate anaphylactic death, two developed se- 
vere and one mild clinical symptoms, while three had no trouble. No 
apparent protection was afforded by the very small increasing doses of 
histamine and acetylcholine administered after sensitization. 

Experiment 6.—F ig. 6 illustrates the effect of histaminase solution 
applied locally to the nasal membrane during inhalant sensitization. 
In the test group of seven animals we used 5 units of histaminase* dis- 
solved in 2 ec. of distilled water. Three drops of this solution were 
placed in the nares of each pig fifteen minutes before and every fifteen 
minutes during sensitization and shock exposures to the dry horse 
dander. Physiologie saline solution was dropped into the nares of eight 
control animals at identical times. Despite the brief four and one- 
half hours of dander inhalation, subsequent exposure in the chamber 
under dry, hot air conditions following the usual incubation period 
caused anaphylactic death in four of the seven histaminase pretreated 
animals and in five of eight control pigs. One week later another his- 
taminase treated animal died on exposure to the inhalant. Two weeks 
later the remaining experimental animals were given slow intrajugular 
injections with 5 units of histaminase dissolved in 1.5 ¢.c. of normal 
saline. Anaphylactie death took place immediately after injection. 
Autopsy showed typical distention of lung alveoli as found in anaphylac- 
tie death rather than the toxie lesions seen frequently following histamin- 
ase injections. When histaminase was injected in the sensitized con- 
trol animals, no symptoms occurred, and when these control animals 
were exposed to horse dander one and one-half hours later, clinical 
symptoms of anaphylaxis took place. 

It had been noticed that on final treatment of the animals with his- 
taminase solution intranasally, local signs of sensitivity were evident, 
notably rubbing of the nose, sneezing, and watery nasal discharge. 
These observations would suggest that histaminase intranasally acted 
as an allergen. The pigs became sensitive to both the histaminase and 
horse dander. Also of interest is the observation that the mere intro- 
duction of fluid media into the nasal membrane, whether it be histamin- 


*Histaminase T 360-N was used. This is a Winthrop product prepared by the 
niphonoid process and containing 5 units per ampule. 
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TABLE I 
DATES AND INJECTION DOSAGE OF HISTAMINE AND ACETYLCHOLINE USED IN THE 
EIGHT ANIMALS OF EXPERIMENT 5A PREVIOUSLY SENSITIZED BY 
INHALATION OF Dry Horse DANDER 

















DATE MG. OF HISTAMINE MG. OF ACETYLCHOLINE 
(1942) DIPHOSPHATE BROMIDE 

Feb. 2 0.0000001 0.001 
3 0.00000015 0.0015 
+ 0.0000002 0.002 
5 0.00000025 0.0025 
6 0.0000003 0.003 
7 0.0000003 0.003 
8 0.0000005 0.005 
9 0.0000005 0.005 
10 0.000001 0.01 
1] 0.0000015 0.015 
12 0.000002 0.02 
14 0.0000025 0.02 
15 0.0000025 0.025 
17 0.000008 0.08 
18 0.00001 0.10 
19 0.000015 0.15 
20 0.00002 0.20 
21 0.00002 0.20 
23 0.000025 0.25 
24 0.00005 0.5 
26 0.0001 1.0 

Mareh 1 0.00015 1.0 
4 0.0002 1.0 
6 0.0003 1.0 

March 8 Re-exposed to horse dander 











ase solution or normal salt solution, is sufficient to lower the threshold 
for sensitization and shock from a dry allergen. 

Experiment 7—Two groups of animals were then sensitized with 
horse dander, thirty-five by the intraperitoneal route and six by in- 
halation. Eighteen of the intraperitoneally sensitized animals and the 
six sensitized by inhalation were given slow intrajugular injections 
of histaminase* in a dosage of 5 units in 1.5 ¢.e. of physiologie saline 
or distilled water. Ten of the animals died a toxie death several min- 
utes to a few hours after injection. Autopsy showed the lungs filled with 
a faintly bloody serum. Subsequently the fourteen surviving sensitized 
guinea pigs which had received histaminase and those seventeen con- 
trols which had not were exposed to horse dander by inhalation in a dry, 
hot atmosphere. The time of these exposures after the injection of his- 
taminase varied from fifteen minutes to five hours. Nine of the four- 
teen surviving animals had shown no toxie reactions to histaminase. 
Of these, 3 had no anaphylactic symptoms on exposure to dry horse 
dander, two died in anaphylactie shock, and four had severe expiratory 
dyspnea. Of the seventeen sensitized control animals which did not re- 
ceive histaminase, thirteen showed definite clinical symptoms of anaphy- 
laxis, two had no reactions, and two died in anaphylactic shock. 


*See footnote on p. 452. 
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Fig. 6.—Data on guinea pigs treated during inhalation sensitization with histam- 
inase solution and salt solution dropped into the nares. Four units of histaminase 
should read 5 units, 

Our use of histaminase (niphonoid process), was perhaps unfortunate. 
We were unable to obtain the usual histaminase* which had always been 
used by other investigators. That used by us contained a larger number 
of units in a smaller quantity of material. Its physical form differed 
due to the niphonoid process of preparation. The action in vitro was 





*Histaminase, Winthrop Company T 360. 
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comparable to that of the older histaminase. One unit neutralized 0.001 
(im. of histamine base when agitated at 37° C. for twenty-four hours. 

We cannot explain the toxic reactions occurring in many of the in- 
jected pigs. The solution was given slowly in dilutions up to 3 ee. of 
saline or distilled water but with no apparent differences. The fact 
that some of the animals showed no toxie reactions could mean a vari- 
ability in the histaminase itself. When eight normal unsensitized guinea 
pigs of comparable weight were injected intrajugularly with histamin- 
ase of another list number, no clinical symptoms of toxicity occurred. 
Autopsy revealed no pathology. 


DISCUSSION 


The possible relationship between histamine shock and experimental 
anaphylaxis is still uncertain, and much recent literature has not 
clarified this problem. Most workers have found that histamine injec- 
tions given during the incubation period, after parenteral sensitization, 
did not protect animals against anaphylactic shock. We believe, how- 
ever, that no observations are on record in which histamine injections 
were given over a long period of time before, during, and after in- 
halant sensitization with a dry allergen. 

Although we used both histamine diphosphate and the hydrochloride, 
and varied the dose, the time, and length of administration, we obtained 
the same negative results noted by other observers. Moreover, our 
method is to be regarded as somewhere intermediate between that of 
the sensitized uterine muscle in which Farmer* obtained positive results 
and the gross method of lethal shock used by other investigators. 

In two experiments there was a suggestion that histamine pretreated 
animals may be more refractory to clinical and lethal symptoms. In this 
group a histamine solution prepared from stored erystals of histamine 
hydrochloride was injected in relatively large doses. This solution, 
made each day, was as lethal as the histamine diphosphate when tested 
on animals. The injections were made just prior to both the sensitizing 
and shock exposures. Whether or not there is a period in which re- 
fractoriness to sensitization and/or shock develops just after histamine 
injections cannot be proved, however, by the data of this experiment. 
Repeated injections of histamine just prior to inhalant sensitizing ex- 
posures might be more effective in modifying sensitization. Even under 
the most favorable experimental circumstances histamine appears to be 
ineffective in completely preventing sensitization and shock. If his- 
tamine is involved in the anaphylactic reaction, it must play a minor 
role or be only an end product. 

The use of acetylcholine to prevent or alter anaphylactie shock was 
suggested not only by Pearson’s clinical use of mecholyl to modify the 
reaction of wheat-sensitive patients, but also by the experiments of 
Campbell and Niecoll.1°. They found that rat uteri unaffected by or- 
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dinary doses of histamine responded to a substance released by sensitized 
guinea pig lung tissue during anaphylactic shock. They also found 
that the circular muscle of the uterus was more susceptible to acetyl- 
choline than was the longitudinal muscle, but less susceptible to his- 
tamine. The possibility occurred to us that the combined effect of both 
acetylcholine and histamine on clinical anaphylaxis might be greater 
than either effect alone. At least, one might possibly anticipate a partial 
modification of the reaction. Furthermore it is barely possible that 
repeated injections of acetylcholine could stimulate more efficient cholin- 
esterase action. This would be particularly important in guinea pigs 
since they are known to be the lowest in the scale of animals able to 
break down acetyleholine.'' The slight delay of sensitization which was 
noted when using a combination of acetylcholine and histamine, how- 
ever, was not definite enough to be very significant. Negative results 
were also obtained when very small increasing doses of histamine and 
acetylcholine were injected daily for a month in guinea pigs already 
sensitized by inhalation. In contrast to this, clinically, Farmer’? and 
Dzsinich'® reported improvement in patients with asthma after the 
injection of very small doses of histamine over long periods. It is 
realized that responses in guinea pigs are probably at least quantitatively 
different. 

The use of histaminase to modify clinical and lethal anaphylaxis has 
been reported extensively in recent literature. Despite the positive 
protective effect reported by Karady and Browne,‘ other workers, 
notably Alexander and Bottom,’ Youngner and his co-workers,® and 
Knoll'* show experiments which do not support this view. Employment 
of histaminase gives rise to certain difficulties: (1) source, (2) time of 
injection, and (3) whether applied parenterally or locally. Because 
Williams, Alexander, and Kircher’ found that histaminase given intra- 
venously in rabbits is slow in inactivating histamine, we injected our 
histaminase solution as long as five hours before inhalant shock exposure. 
Even under variable conditions we noted no definite protective effect 
on ¢linieal inhalant anaphylaxis. We did not try repeated intraperito- 
neal injections of histaminase because its antigenic properties might 
nonspecifically modify anaphylactic responses. 

Furthermore, histaminase applied locally on the nasal membrane 
failed to protect the animals from inhalant anaphylaxis. These experi- 
mental observations do not support the clinical studies of Ertl,'® who 
sprayed a solution of histaminase on the nasal membranes of hay fever 
patients and concluded that histaminase protected them for long periods 
of time. It has already been observed by Ratner and his associates’ 
that a liquid allergen acts as a more potent material for inhalant sen- 
sitization than a dry one. The histaminase and physiologic salt solu- 
tions were evidently ideal in converting the dry horse dander into a 
more potent sensitizing agent, A note of warning could be taken here 
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concerning the use of solutions applied to man’s nasal membranes when 
there is the possibility of sensitization in a susceptible individual. 
Although negative results are common in studies aimed at finding key 
substances involved in the anaphylactic reaction, findings such as are 
described by Campbell and Nicoll urge one on to further work. 


SUMMARY 


1. The air-conditioned chamber has proved a valuable method of 
studying the preventive or modifying effect of various pharmacologic 
agents on inhalation sensitization. 

2. Histamine injected before, during, and after sensitization, under 
the conditions of our experiments, did not prevent clinical or lethal 
anaphylactic shock. 

3. Histamine injections in large doses, given just prior to each ex- 
posure of the animals to the sensitizing allergen and just before subse- 
quent shock exposure, seemed to delay the appearance and reduced the 
violence of clinical symptoms of anaphylaxis in a small group of an- 
imals. 

4. Acetyleholine injections given before, during, and after sensitiza- 
tion did not appear to modify the course of anaphylactic responses. 
There is slight suggestive evidence that acetylcholine and histamine 
injected within a short period of one another, at the same time intervals 
during sensitization as the acetylcholine group, delayed the appearance 
of clinical anaphylaxis. 

5. Histaminase solution given intranasally during inhalation sensitiza- 
tion and shock not only did not protect animals against clinical anaphy- 
laxis but actually augmented their symptoms. Histaminase here also 
acted as a sensitizing allergen. It was observed that the application of 
a watery solution to the nasal membranes may lower the threshold of 
sensitization to a dry allergen. 

6. Histaminase injected intravenously in animals sensitized either 
by inhalation or peritoneal injection did not protect them against 
anaphylactic symptoms following the inhalation of horse dander. 


We are grateful to Mr. Louis Pingree for his assistance. 
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ACTIVE SENSITIZATION IN HUMAN BEINGS WITH TRICHINA 
ANTIGEN 


BessiE Baron, B.A., AND MATTHEW BRUNNER, M.D. 
Brookuyn, N. Y. 


ULLEBORN and Kikuth' observed that the injection of Ascaris 

extract into a nonsensitive person induced a skin hypersensitiveness. 
Coca? had a similar experience. Brunner*:* found that it was possible 
to sensitize a large percentage of humans to Ascaris antigen by several 
subeutaneous injections of the extract. These positive cutaneous re- 
actions could be transferred to the skins of normal individuals by the 
Prausnitz-Kiistner technique.® 

The present study was undertaken for the purpose of determining 
whether the skin test doses of Trichina antigen, which are used as a 
diagnostic aid in detecting Trichinella infestation,®® can sensitize the 
patients to this antigen. If this was possible, it seemed desirable to 
study the nature of the immunologic mechanism involved. Because of 
the group relationship of Trichinella spiralis and Ascaris lumbricoides, 
it also seemed advisable to study the relationship of the sensitivities 
induced by these two antigens. 


METHOD 


Rabbits were infested with the larvae of Trichinella spiralis, and 
adult worms were recovered according to the technique suggested by 
McCoy and his associates.° Since it was difficult to obtain a large quan- 
tity of Trichina antigen at one time, three different Trichina extracts, 
No. 4, No. 5, and No. 9 were prepared during the course of these in- 
vestigations. Extracts No. 4 and No. 5 were prepared in the following 
manner. Trichinae which were obtained from digested muscle of in- 
fested rabbits were washed with saline. They were triturated with a 
small quantity of sand in a mortar. A few milliliters of buffered saline 
were added to this material. This was then passed through a Seitz filter 
and was tested for sterility. These extracts were used in undiluted 
form. Because the amount of extract obtained was very small, stand- 
ardization was not attempted. Trichina antigen No. 9 was prepared by 
washing the parasites in physiologie saline and drying them on a watch 
erystal which was kept in the incubator at 387° C. The Trichinae were 
then ground to a fine powder. One gram of this powder was extracted 
with 20 ml. of buffered saline and was placed in the ineubator at 37° C. 

From the Department of Allergy, Jewish Hospital of Brooklyn. 


Read at the Semiannual Meeting, Division of Allergy, Jewish Hospital of Brooklyn, 
Nov. 21, 1938, and abstracted in the J. ALLERGY 10: 183, 1939. 
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for thirty-six hours. The solution was then passed through a Seitz filter 
and was tested for sterilitv. This extract contained 2.35 mg. of nitrogen 
per milliliter. It was used in a dilution of 0.1 mg. of nitrogen per 
milliliter for these experiments. 

This study was made on three series of subjects, each consisting of 
six atopic patients varying from 4 to 44 years of age. These patients 
were attending the allergy clinic for the treatment of various allergic 
illnesses. The atopic nature of the subjects probably did not influence 
the results obtained, for in our previous experiments with Ascaris, no 
greater tendeney to sensitization with this antigen was found in atopic 
than in nonatopic individuals.* 4 

Subjects were first tested intracutaneously with 0.01 ml. of Trichina 
antigen No. 9 (0.1 mg. of nitrogen per milliliter), and only those giving 
negative reactions were used. Injections of 0.1 ml. were then given 
at intervals of from one to two weeks over a period which varied from 
four to twenty weeks. Skin reactions were read within fifteen minutes 
after testing. 

With the development of hypersensitiveness, a positive reaction re- 
sulted from the intracutaneous test. This consisted of an erythema, 
associated with an itech, which appeared about five minutes after the 
injection. Wheal formation then followed. Wheals which were 0.8 em. 
in diameter were read as 0+, 1 em. in diameter as +, and 1.2 em. or over 
as +. Erythemas which were 2 em. in diameter were noted as +, 3 em. 
as +, 3.5 em. as + +, 4 em. as ++, and 4.5 em. as + + +. 

In Series 1, six patients from 12 to 28 vears of age were treated with 
Trichina antigen No. 4 (Table I). They received sensitizing injections 
of 0.1 ml. of undiluted antigen over a period of from four to ten weeks. 
Positive reactions consisting of at least one-plus erythemas and wheals 
were obtained in the patients in Cases 1 and 2 with the third sensitizing 
dose, and in the patient in Case 3 with the fifth sensitizing dose. Cu- 
taneous tests were repeated in these patients to check the results. The 
reactions in three patients, Cases 4, 5, and 6, remained negative or 
doubtful after six injections. 

In Series 2, six children from 4 to 12 years of age were treated with 
Trichina antigen No. 5 (Table II). Sensitizing injections consisted of 
0.1 ml. of antigen and were given intracutaneously for a period of from 
six to nine weeks. <A positive cutaneous reaction was obtained in the 
child in Case 8 with the sixth sensitizing dose, in the child in Case 10 
with the seventh, and in the patient in Case 7 with the ninth. Doubtful 
reactions were obtained with the fourth injection in two children, Cases 
9 and 12. Of these, one continued to show a doubtful reaction even 
after the eighth sensitizing dose; in the other, the reaction became neg- 
ative with the sixth injection. The child in Case 11 showed no definite 
positive reactions after eight sensitizing doses. 
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In Series 3, the six patients ranged from 14 to 44 years of age. 
Sensitizing doses of 0.1 ml. of Trichina antigen No, 9, containing 0.1 mg. 
of nitrogen per milliliter, were administered intracutaneously over a 
period of from twelve to twenty weeks. Positive reactions were obtained 
with the fourth injection in the patient in Case 18, with the fifth in the 
patients in Cases 13 and 15, and with the eighth in the patient in 
Case 14. 


TABLE I 


ACTIVE SENSITIZATION OF ATOPIC SUBJECTS WITH TRICHINA ANTIGEN No. 4 
(SERIES 1) 

































































| PERIOD OF INITIAL TEST WITH 
CASE | AGE INJEc- TRICHINA NO. 4* SENSITIZING INJECTIONS WITH 0.1 ML. 
A eae eine 0.01 ML. INTRA- INTRACUTANEOUSLY ; UNDILUTED 
NO. | (YR.) TIONS 2 Rise SELET ROE, 
(wk.) CUTANEOUSLY ; i ; 
‘ UNDILUTED 1 2 3 4 5) 6 
1 14 4 Wheal 0 0 = + + 
Erythema 0 0 as ++ + 
2 14 a Wheal 0 0 « ca + + 
Erythema 0 0 O+ BS + af 
3 12 10 Wheal 0 0 Ot 0 0 + + 
Erythema 0 0 * 0 0 - + 
4 28 5 Wheal 0 0 ( 0 0 0 0 
Erythema 0 0 0 0 0 0 0 
5 13 5 Wheal 0 0 0 O+ O+ O+ O+ 
Erythema 0 0 0 + + + O+ 
6 13 5 Wheal 0 0 O+ 0 0 0 0 
Erythema 0 0 O+ 0 0 0 0 
*Nitrogen content undetermined. 
Wheal Erythema 
0+ 0.8 ecm in diameter ot Faint blush 
+ 1.0 cm. in diameter + 2.0 ecm. in diameter 
+ 1.2 cm. or over in diameter - 3.0 cm. in diameter 
++ 3.5 em. in diameter 
aoe 4.0 em. in diameter 
+++ 4.5 em. in diameter 


These results were confirmed on subsequent tests. In the patient in 
Case 17, a doubtful reaction was obtained with the ninth and eleventh 
sensitizing doses. The patient in Case 16 failed to give a definite positive 
reaction by the eleventh injection. 

In some instances, as in the patient in Case 12 (Table II) and in the 
patient in Case 17 (Table III), + wheals were elicited which did not 
reappear when subsequent sensitizing doses were administered. In these 
two patients, wheals of a one-plus intensity were never obtained, and 
the results were considered negative. 

In summarizing these 18 eases, ten (56 per cent) of the patients re- 
vealed the presence of induced sensitivity as indicated by definite wheal 
and erythema formation. Of these, positive reactions (at least one- 
plus intensity) occurred with the third sensitizing dose in two patients, 
with the fourth in one, with the fifth in three, with the sixth in one, 
with the seventh in one, with the eighth in one, and with the ninth in 
one. In two patients (11 per cent) doubtful reactions, never more than 
a + in intensity, were obtained. 
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TABLE II 


ACTIVE SENSITIZATION OF ATOPIC SUBJECTS WITH TRICHINA ANTIGEN No. 5 
(SERIES 2) 






















































































PERIOD OF! WITH TRICHINA SENSITIZING INJECTIONS WITH 0.1 ML. 
CASE] AGE | INJEC- No. 5* INTRACUTANEOUSLY } UNDILUTED 
NO. | (YR.)| TIONS | 0.01 ML. INTRA- |—— 
(WK.) | CUTANEOUSLY ; 1 » 2 4 5 G 7 8 9 
UNDILUTED Ce MG Tee 
“ets S| Wheal oS | ot | ot | Or Ot] £1 ee | Ft FT + 
Erythema | 0 Of | Of | OF | OF + | 0+ + + + 
in Ss 8 |Wheal | 0 | 0| Ot | OF | Ot | +] + ~t 
Erythema | 0 0 | Ot | Ot | OF + 4 
~ 9] 6 | 8S | Wheal “*s | 14 o| +} +| +] +/| + 
Erythema | 0 0 0) 0 | Oe || (Oe: te ft 
i0| 12 | 7  +%|Wheall | o | Of O| Of 0+ | OF] +] +1 4 
Erythema | 0 0 0 0}; Of | OF | + | +t] H 
“11; 8 7 Wheal 0 | oO; O 0| 0} O| OF | O+ | OF 
Erythema | 0 0 0 0 0 0 |) (OH: + 
i2| 4 7 Wheal 0 | Oo} of; ot] t+] +] OF] O 
Krythema | 0 | 0 0) 0 | 0+ | OF 0 0 









































*See footnote to Table I. 


Passive Transfer Studies With Trichina Sera——An investigation was 
then carried out to determine whether it was possible to transfer these 
induced positive cutaneous reactions to the normal skin according to the 
Prausnitz-Kiistner technique. The relationship between the Trichina 
and Asearis antigens was also studied in this manner. 

Blood was taken from the subjects when definite signs of cutaneous 
sensitivity developed. The blood was centrifuged. The serum was 
pipetted off and passed through a Seitz filter. It was placed in tubes 
and kept in the refrigerator without preservative. The subjects used 
for passive transfer tests were normal nonatopic individuals who gave 
negative reactions to intracutaneous tests. For sensitization, 0.05 ml. 
of undiluted serum was injected intracutaneously at each site. Several 
sites were prepared on each arm. They were tested intracutaneously 
from three to seven days after sensitization. Control tests were always 
made on the normal skin of the subject adjacent to the sensitized sites. 
Asearis extract in a dilution of 0.1 mg. of nitrogen per milliliter and 
Trichina antigen undiluted, or in dilutions of 1 or 0.10 mg. of nitrogen 
per milliliter were used for testing. Reactions were read about twenty 
minutes after the test was performed. 

The passive transfer studies were done with two types of sensitizing 
sera. Comparative cutaneous tests with Trichina and Ascaris antigens 
were made on sites passively sensitized with sera obtained from the 
patients in whom Trichina or Ascaris hypersensitiveness had been in- 
duced. They were also performed with sera obtained from patients who 
were sensitive to Ascaris antigen as a result of infestation with these 
parasites. 
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TABLE IV 


COMPARATIVE PASSIVE TRANSFER STUDIES WITH TRICHINA AND ASCARIS ANTIGENS ON 
TRICHINA-SENSITIVE SERA 
























































inteongses NUMBER 
aces RESULTS OF TESTS OF RESULTS OF TESTS 
ata cata hale . WITH TRICHINA | ASCARIS| WITH ASCARIS 
CASE|NATL i TRICHINA _ ANTIGEN TRANS- ANTIGEN 
NO. SENSITIVITY TRANS- ran 
ER FER 
0 + | ++ | H+] DONE | 0 + | ++ | ++ 
DONE od 
1 | Artificially induced 7 2| 4 1 1 ] 
2 | Artificially induced 4 ] ] 2 2 2 
3 | Artificially induced 4 1 os; 3 2 2 
4 | Artificially induced 6 5) l 4 2 2 
5 | Artificially induced 5 1 3 1 3 2 1 
6 | Artificially induced 4 2]; 1] 1 3 1 2 
7 | Artificially induced 4 2 2 2 2 
8 | Artificially induced 8 3 5 
9 | Artificially induced + 1 2 l 
10 | Artificially induced 3 3 
11 | Natural 5 1 4 
12 | Natural 2 2 
13 | Natural 1 |} 1 
Totals ye Tels; ti 2 17 RERAE EE. 
Per cent 23 [61 | 12 | 4 nla} 6 |i. 



































It was possible to obtain sera from only nine of the eighteen patients 
actively sensitized with Trichina antigen (Cases 1 to 5 and 7 to 10 in- 
elusive; Table IV). All of these were tested with Trichina, but only 
six were tested with Ascaris. In addition, passive transfer tests for 
Trichina were done on sera obtained from three hospitalized patients, 
Cases 11, 12, and 13 (Table IV), who had been admitted with a doubt- 
ful clinical diagnosis of trichinosis. Transfer tests for both antigens 
were also done with the serum of one of us (B. B.) (Case 6, Table IV) 
who had become actively sensitized to Trichina antigen as the result of 
contact with the parasites during the process of preparing extracts of 
them. In this case there was no history of infestation with parasites, 
and previous intracutaneous test with Ascaris and Trichina antigens 
had been negative. After the completion of Trichina extract No. 9, a 
preliminary test on this subject yielded a marked reaction. It is in- 
teresting to note that the transfers obtained with this patient’s serum 
were stronger than those obtained with the sera of the actively sensitized 
patients. 

The results of fifty-seven transfer tests done on Trichina sera with 
Trichina antigen are summarized in Table IV. Thirteen, or 23 per 
cent, were negative; 35, or 61 per cent, were weakly positive (+) ; seven, 
or 12 per cent, were definitely positive (++); and two, or 4 per cent, 
were strongly positive (+++). Among the seventeen transfer tests done 
on these same sera with <Asearis antigen, the following results were 
obtained: Seven, or 41 per cent, were negative; seven, or 41 per cent, 
were weakly positive (+); one, or 6 per cent, was definitely positive 
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(++); and two, or 12 per cent, were strongly positive (+++). These 
results indicate that Trichinella spiralis and Ascaris lumbricoides pos- 
sess a common antigen. However, on sites passively sensitized with 
Trichina serum, the homologous antigen gave stronger reactions than 
the heterologous one. 


TABLE V 


COMPARATIVE PASSIVE TRANSFER STUDIES WITH TRICHINA AND ASCARIS ANTIGENS 
ON ASCARIS-SENSITIVE SERA 
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DONE 
1 |Artificially Induced 2 1} 1 2 JE. 
2 |Artificially Induced 2 ata 2 2 
3 {Artificially Induced 1 ] 1 1 
4 |Artificially Induced 2 1; 1 
5 {Artificially Induced 2 2 
6 |Artificially Induced 2 2 
7 |Artificially Induced 2 2 
8 |Natural 1 1 4 3 1 
9 |Natural 3 2 1 1 1 
Totals 17 1/3; 2) 8) 3 10 8} 1| 1 
Per cent [6 fis 12147 | 18 ~}80 1/10 |10 


























Passive Transfer Studies With Ascaris Serum.—It was also possible 
at this time to obtain sera from seven patients actively sensitized to 
Ascaris antigen, but comparative tests with Trichina and Ascaris anti- 
gens were done on only three (Table V). Comparative tests were also 
done with sera from two patients, Cases 8 and 9, obtained from Asearis- 
infested patients. 

The results of seventeen positive transfer tests done with Ascaris 
antigen on the nine Ascaris sera are summarized in Table V. One, or 
6 per cent, was negative; three, or 18 per cent, were weakly positive 
(+); two, or 12 per cent, were definitely positive (++); eight, or 47 
per cent, were strongly positive (+++); and three, or 18 per cent, were 
markedly positive (++++). Among the ten passive transfer tests done 
on these same sera with Trichina antigen, the following results were 
obtained: Eight, or 80 per cent, were negative; one, or 10 per cent, was 
weakly positive (+); and one, or 10 per cent, was definitely positive 
(++). With these sera also, homologous antigen gave stronger reactions 
than the heterologous one. The results obtained suggested the existence 
of a common antigen in Trichina and Ascaris extracts. 


SUMMARY 


1. Skin test doses of Trichina antigen may sensitize the skins of 
normal individuals. 
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2. Definite marked hypersensitization developed after three to five 
sensitizing injections in six of eighteen patients (33.3 per cent). 

3. Ten of eighteen patients (56 per cent) showed definite evidence 
of sensitivity by the ninth test dose. 

4. The cutaneous reaction in sensitivity to Trichinella spiralis is medi- 
ated by the atopic reagin and is transferable to the normal skin. 

5. A common antigen exists in Asearis and Trichina antigens. 

6. The common antigen is probably stronger in the Ascaris than in 
the Trichina extract, even though the Trichina antigen transfers better 
on Trichina sera. 

7. From a practieal point of view, it is well to remember that the di- 
agnostic value of the Trichina tests diminishes with repeated intra- 
cutaneous injections. 
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EXPERIMENTAL REPRODUCTION OF GASTRIC ALLERGY IN 
HUMAN BEINGS WITH CONTROLLED OBSERVATIONS 
ON THE MUCOSA 


H. M. Pouuarp, M.D., ANN ArBor, MICH., AND GEORGE J. STUART, M.D., 
WasHInaton, D. C. 


HE susceptibility of the gastrointestinal tract to analphylactie 

changes was first appreciated after the basie experiments of Schitten- 
helm and Weichardt*? in 1910. These investigators were able to pro- 
duce severe intestinal symptoms in sensitized dogs by reinjection of egg 
protein. They observed numerous miliary hemorrhages in the entire 
gastrointestinal tract involving both the mucosa and submucosa. In the 
stomach, hemorrhagic areas were localized to the pyloric region, and the 
fundus remained free of any abnormal change. Since this deseription 
by Schittenhelm and Weichardt there have been numerous descriptions 
and observations in which specific allergens have been found to produce 
allergie alterations in the gastrointestinal tract and which bring about 
well-defined clinical manifestations. 

Other animal experimentations have been performed by various in- 
vestigators such as Demel,? Shapiro and Ivy,‘ Alessio,° Vallone,® 
Culmone,’ and Guerrisi® for the specific purpose of determining the rela- 
tionship between allergy of the stomach and the production of gastric 
uleer. These various authors sensitized rabbits, guinea pigs, and dogs 
with horse serum and observed after intravenous reinjection or after 
reinjection in the stomach wall itself an Arthus phenomenon with hy- 
peremia, hemorrhagic infiltrations, and erosions. In none of these ex- 
periments was there any relationship of allergy to the cause of chronic 
stomach ulcer, since after such a short time the lesions spontaneously re- 
gressed. In these and in other investigations (Rossle,? Knepper,’ 
Kaiserling and Ochse'') no observations were made concerning the secre- 
tory functions of the stomach or of histologic changes except those in 
which local anaphylaxis was induced. 

Afendulis and Gulzow’® studied the allergic manifestations in the 
stomachs of six dogs by obtaining direct observation of the stomach 
mucosa with the gastroseope, by following the secretory changes, and 
by observing the histologic characteristics. A control period of several 
weeks was utilized in order to make observations under normal condi- 
tions before sensitizing the animal. The animals were then sensitized 
in two-day intervals vy three injections subcutaneously of 5 ¢.c. of nor- 
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mal horse serum. Eighteen to twenty-eight days after the last injection, 
and after normal conditions had returned, anaphylactic shock was pro- 
duced by intravenous reinjection of the same antigen. Their results in 
general were similar to those described by Schittenhelm and Weichardt.’ 
About one-half hour after the reinjection, the dogs had allergic enteritis 
with diarrhea and edema of the anus. Gastroscopically the stomachs ot 
these dogs showed edematous swelling and inereased redness of the 
antrum mucous membrane with increased broadening of the rugal folds. 
The stomach was spastic, especially the pyloric portion. The spastic 
pylorus in these dogs showed no movement. A few hours later, however, 
the changes spread to the body of the stomach, and in the course of 
twenty-four hours they developed a picture of pangastritis with marked 
edematous swelling in the body and antrum, which showed a mottling 
of various size and form with extensive bleeding and hemorrhagic 
erosion. These changes were most pronounced in the antrum, although 
in all cases the corpus, and in some instances the fornix, was also in- 
volved. After two to four days there was a regression of these changes, 
and in ten to fourteen days the stomachs looked completely normal again. 
The fractionated gastric secretion in all the dogs sensitized by Afen- 
dulis and Gulzow’® showed a hyperacidity and increased secretion. 
There have been a few direct observations of the human stomach 
mucosa made during an allergie reaction involving the intestinal tract. 
Chevallier,*® and later Paviot and Chevallier,'* described the gastro- 
scopie appearance of allergic alterations in the stomach. They conclude 
that transient edema of the antrum is the essential feature noticed in 
the typical patient. One of their patients showed the characteristic 
edema of Quineke. The edema disappeared in twenty-four to forty-eight 
hours with improvement of the clinical picture. In two of their patients 
the radiologist was able to observe transient changes in the mucosa in 
which the rugal folds changed from simple irregularities to spongy 
masses principally localized to the antral pyloric region. The empty- 
ing time was delayed which they considered extremely important. 
Chevallier’ found that the pseudoneoplastic areas represented by the 
X-ray were in reality angioneurotic edema. Gastroscopically the mucosa 
is slightly brilliant and devoid of exudates and some areas resemble small 
liverworts. Moutier’® in very general terms reports that what is true 
for allergic reactions of the skin is certainly true for the stomach. 
Lundbaek"® in 1939 at Copenhagen reported the gastroscopie observa- 
tion in one patient with angioneurotic edema accompanied by gastro- 
intestinal symptoms, in which the vomiting was controlled by adrenalin. 
The gastroscopic findings were as follows: The mucous membrane ap- 
peared to be succulent, the lumen was decreased, and the gastrie folds 
were increased in width and circumference and were closer together. 
The greatest change appeared in the lesser curvature which demonstrated 
a lumpy contour. The color was a deeper red than normal, but there 
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was no increase in the shiny appearance. There were no signs of pro- 
liferation, atrophy, or mucus. Repeat gastroscopy was done three days 
later after calcium had been given intravenously, and there was complete 
recovery of the gastric mucosa to normal. 

Gutzeit and Teitge*! found gastroscopically in allergic individuals, 
particularly those with bronchial asthma, chiefly an atrophic gastritis, 
occasionally hypertrophie. 

Wiedemann" and Rowe’ found pylorospasm with increased peristalsis 
and delayed emptying time in the x-rays of individuals who had gastro- 
intestinal allergy. They explained this on the basis of a localized or 
generalized stomach edema with spasm of the smooth muscle. Similar 
findings were made by Eyermann’’ and by Friedenwald and Feldmann.”° 

Afendulis and Gulzow” conclude from their experimental study on 
animals and the work of others that there is such a clinical entity as 
allergic gastritis. This process is distinguished from the acute gastritis 
of nonallergie individuals in that in the allergic “the course of the 
process is enormously increased and the intensity is much greater’’ (Ger- 

. lach??). They differentiate two different processes: (1) An allergic 

gastritis in human beings which occurs as a hyperergie reaction in the 
stomach. To this group belongs the gastropathia allergica, described as 
a ¢linieal entity. (2) An allergic gastritis may occur in diseases of 
allergie etiology such as bronchial asthma. This occurs by the liberation 
of histamine in the stomach. They believe that the process described by 
Gutzeit and Teitge?' of atrophic gastritis in allergie individuals with 
bronchial asthma is explained by the above. Also it explains the findings 
by Voss and Voss** in acute and allergie skin conditions in which they 
were able to find a hypersecretion, and in chronie allergic skin condi- 
tions, a hypo- or even an anacidity. 
- Every episode of an allergic nature causes a new stimulus on the 
stomach with a consequence that it serves to bring about a gastritis, 
which, with repeated insults of an acute episode, may result in perma- 
nent damage and may lead to chronic gastritis. The end result is an 
atrophy of the mucous membrane caused by chronic stimulation. 

Afendulis and Gulzow’ maintain that their experimental results on 
dogs coincide with the observations made by Chevallier’® and Moutier® 
on human beings in acute gastrointestinal allergy, with the exception 
that their changes persisted much longer and that one could not differ- 

‘ entiate gastroscopically between gastrointestinal allergy and acute 

gastritis in dogs. Apparently the process which they produced in the 
dogs was much more severe, and lasted longer. 





- Repeated acute gastritis in human beings can finally lead to chronie 
inflammatory changes in the stomach. Therefore in many obscure 
stomach complaints in which there are chronic or inflammatory changes 
in the mucosa, allergy should be considered as a possible etiology. 
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EXPERIMENTAL 


In order to study the effect on the gastric mucosa of the ingestion of a 
specific allergen, we observed the gastric mucosal changes in a group 
of thirteen patients. Six of the selected cases for Group I (Cases 1 to 6) 
presented clear-cut clinical evidence of gastrointestinal allergy produced 
by a specific food but without manifestation of allergy elsewhere in the 
body. Four additional cases in Group II (Cases 7, 8, 9, and 10) were 
being treated in the hospital for bronchial asthma which could be pre- 
cipitated by a specific food. These four patients did not have any gastro- 
intestinal symptoms. The patient in Case 11 (Group III) was being 
treated for asthma not due to any food and with no gastrointestinal com- 
plaints. The patients in Cases 12 and 13 (Group IV) were selected as 
controls since they were without any personal or family history of 
allergy or of gastrointestinal complaints. These patients were all com- 
pletely investigated in the division of allergy by one of us (G. J. 8.) 
and were given complete skin tests. Those with gastrointestinal allergy 
were clinically proved allergic by the ingestion test. The gastroscopic 
observations were made in every instance by one observer (H. M. P.). 
We followed the suggestion made by Moutier’® in eliminating atropine 
and adrenalin from the medication prior to the gastroscopie observation. 

The routine established for the examination was to fast the patient 
for twelve hours, following which a control observation of the gastric 
mucosa was made. The specific antigen was then placed in the stomach 
and allowed to remain for thirty to sixty minutes and until some form 
of the original stomach complaint was reproduced. The contents of the 
stomach were then emptied, and a second observation of the gastric 
mucosa was made by means of the gastroscope. 


RESULTS 


One patient studied according to the above program was a colored 
female, aged 22 years. She gave a history of periodic episodes of ab- 
dominal discomfort and cramps for which she had been treated by an 
uleer diet. Each time she became worse on the diet and had hemor- 
rhaged profusely from the stomach on three occasions, once while in the 
hospital. Complete gastrointestinal x-rays had consistently been nega- 
tive. Suspecting eges as being the offending allergen, we subjected her 
to the above-mentioned program. The control observation of her gastric 
mucosa showed no definite abnormality. Following this a soft-boiled egg 
was placed in her stomach and within fifteen minutes she developed her 
customary upper abdominal cramplike discomfort. At the end of thirty 
minutes the stomach was emptied of its contents and the gastroscope 
was again inserted. A striking change had taken place. The color of 
the gastric mucosa was a dull pinkish orange, and there was complete 
absence of highlights. The mucosa had developed a blotchy, pseudo- 
polypoid character to it, and the rugal folds had become thickened and 
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almost rigid. Several submucosal bleeding points were observed but 
no actual bleeding. A thick gray mucous was adherent to the mucosa in 
several areas. The changes described above were seattered throughout 
the entire gastric mucosa. After removing the gastroscope her symptoms 
were improved with a hypodermic of adrenalin and subsequently she 
was completely relieved of her symptoms by eliminating eggs from her 
diet but with no other restrictions. 





Fig. 1 (Case 3).—A, before; B, after. This patient was clinically sensitive to 
salmon. Salmon was used to precipitate the change shown. 

The other five patients in Group I were given wheat, pork, salmon, 
salmon, and grape juice, respectively, as their specific allergens. Their 
gastric mucosae presented a uniform change of severe hyperemia, broad- 
ening of the rugal folds, boggy edematous appearance, distinet diminu- 
tion in peristalsis, a lumpy appearance to the mucosa in localized areas, 
and thick gray mucous adherent in various regions. These changes were 
most prominent in the lower one-third of the stomach, almost absent in 
the upper one-third. 

The patients comprising Group II presented a uniformly different ap- 
pearance of mild hyperemia and some increase in the number of high- 
lights with a glistening appearance to the mucosa. No nodulation or 
edema was present. 

The one patient in Group III with asthma not due to food, and the 
two control cases in Group IV, even though tested in the same manner 
with salmon, egg, and salmon, respectively, as the specifie allergens, 
failed to show any degree of hyperemia and edema as seen in the patients 
with the gastric disturbance following the ingestion of a specifie allergen. 
In the control patients the stomach revealed only moderate hyperemia 
and mild bogginess of the mucosa but in no way comparable to the pa- 
tients of Group I. None of the minimal changes in the control cases were 
altered by the injection of adrenalin, 1:1000, subcutaneously. 
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SUMMARY 


1. Definite changes were reproduced in the stomachs of patients who 
gave a history suggestive of gastrointestinal allergy. Specific antigens 
were used to elicit the reaction. These changes we consider manifesta- 
tions of allergic reactions in the stomach, since they were not found in 
patients devoid of gastrointestinal symptoms. 

2. The typical changes characteristic of allergy are as follows: a dis- 
tinet hyperemia, lumpy or even nodular appearance, edema and thicken- 
ing of the rugal folds with diminished peristalsis, and grayish mucus 
clinging to the mucosa. These changes involve mainly the lower one- 
third of the stomach. Submucosal hemorrhages were seen in one patient. 

3. From these observations we believe that it is possible to produce 
alterations in the stomach mucosa which result in clinical symptoms from 
the ingestion of a specific allergen. 

4. It is suggested that with repeated gastrointestinal allergic insults, 
the changes in the stomach mucosa may become irreversible and result in 
permanent damage to mucous membrane. 


5. In eases of indigestion where the etiology is not clear, one should 
consider allergy to specific foods as a possible explanation. 
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AN APPARATUS FOR DETERMINING THE POLLEN CONTENT 
OF AIR AND NOTES ON POLLEN SURVEY METHODS 


Ro.tanp C. Hawes, B.S., Winuarp S. Smaun, M.D.,* anp 
Hyman MILuer, M.D. 
Los ANGELES, CALIF. 


[‘ STUDYING the relationship of air-borne allergens to clinical 
symptoms, certain characteristics of the methods used for detecting 
and measuring air-borne allergens are of more importance than others. 
These are as follows: 

1. Since the clinical data themselves have relatively little quantita- 
tive precision, it is of much more importance that the method of air 
survey be sensitive to low concentrations rather than highly accurate in 
differentiating various levels of concentration. Errors of even two- or 
three-fold are of small importance, simply because determination of the 
degree of a patient’s sensitivity is even less precise. 

2. The speed with which the method responds to changes in the con- 
centration of an allergen in the air need be but little faster than changes 
usually seen in patients’ symptoms. 

3. So far as possible, the method should detect equally readily 
any of the common allergens. As Durham! has pointed out, a method 
which gives results in terms of number of particles per eubie yard of 
air falls very far from the ideal because of the cubic relation between 
particle diameter and weight. 

Convenient forms of the mathematical relationships, (A) the Schep- 
pegrell formula as revised by Cocke? and (1B) the relationship between 
weight concentration and gravity counts outlined but not formulated 
by Durham,’ are as follows: 

‘ af 
(iii (B) w = 1.53 x 10° f? DN 
D? 
Here n is the number of particles of a particular kind per cubie yard 
of air; w, the weight of these particles in grams per cubic yard of air; 
D, particle diameter in microns; N, the number found per square centi- 
meter of twenty-four-hour slide; f and f’, shape corrections to allow 
for departure from sphericity, surface smoothness, and unity average 
density. (In general, f will not be equal to f’.) 

One point needs emphasis in connection with these formulae. Cocke? 
reported an experimental verification of the revised Scheppegrell for- 
mula and discussed an important source of the observed discrepancies 
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between the predicted and observed values of particle concentration ; 
namely, the fact that pollen grains are neither spherical nor smooth. 
Selection of proper values of their diameters from measurements of the 
grains is accordingly diffeult, yet Cocke failed either to recommend a 
method for so doing or to report that actually used. In addition he 
neglected to emphasize the fact that small errors in the diameters be- 
come large errors in the calculated concentrations because the diameter 
appears to the second power in the denominator of the equation. For 
instance, the difference between the diameter, 184 which he assumed for 
‘agweed pollen and 20” assumed by Durham, makes a difference of 23 
per cent in the calculated numerical concentration figures and increases 
his measure of the discrepancy in his results from 32 to 63 per cent. 

While it is apparent that methods ean vary in the degree to which 
they satisfy the third condition, actually no method can be made to show 
an equal sensitivity to all air-borne allergens, since the equality desired 
is evidently in terms of the ability of the various kinds of particles to 
produce symptoms rather than in terms of either their weight or num- 
ber. Thus ten grass pollen grains on a square centimeter of a twenty- 
four-hour gravity slide may be far more significant in indicating prob- 
able trouble for a patient than fifty smut spores, even though the patient 
is exposed to about the same weight and 125 times the number of par- 
ticles of the latter (about 3,400 instead of twenty-seven particles in- 
haled per hour). 

On the other hand, the statement that the ragweed count today is 
200, whereas it was ten a week ago, has an obvious significance, if the 
slides were exposed under comparable conditions. As Durham! stated, 
‘‘All agree that the data which may be obtained from uniformly ex- 
posed gravity slides by counting the particles caught on a unit slide 
area are highly satisfactory when dealing with the pollen of a single 
botanical species—common ragweed, for example.”’ 





The ability to produce symptoms is determined much more by chem- 
ical and biologie factors than by the physical properties of the allergen 
particles, whereas it is exclusively the latter which determine the find- 
ings with any method which depends on microscopic count of the par- 
ticles. Furthermore, the chemical and biologie factors are but vaguely 
understood and certainly not subject to quantitative formulation at 
present. It is consequently futile and misleading to compare the results 
between allergens from remotely related species of plants, no matter 
how the results are obtained or expressed. 

Much of the faulty thinking to which counts have led when given in 
terms of any of the possible absolute measures might readily be avoided 
simply by recording them in relative terms. Thus, if each worker were 
arbitrarily to select a particular value for each type of particle counted, 
say the average count for the 1941 season, as a reference level and to 
express counts as index values, that is, as percentages of this specified 
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value, not only would the difficulties discussed be avoided, but attention 
would be focused on the more immediate problems; namely, the improve- 
ment of methods in sensitivity and in freedom from the effects of ex- 
traneous factors. 

Our own preference would be to express the counts as the logarithms 
of these percentages in view of the nearly universal proportionality be- 
tween biologie responses and the logarithms of stimulus quantity (the 
Weber-Fechner law), a proportionality which has been shown‘ to hold 
for allergic skin reactions. However, the labor of the additional eal- 
culation involved seems hardly justified, at least at present, while the 
main purpose in so doing ean readily be achieved by the use of semilog 
graph paper in plotting index values for reports. The simple expedient 
of adding one to each index value places the zero at the bottom of 
the graph. 

THE GRAVITY METHOD 


The gravity method of air pollen analysis has some unique advantages 
from these points of view. It is simple and inexpensive, it comes near- 
est of any method to giving results proportional to weight concentra- 
tion,* it has more than adequate speed to follow seasonal changes, and it 
is subject to improvement in quantitative performance and interpreta- 
tion. The main sources of error with its use are (1) the much-discussed 
variations in shape and size of particles, (2) the technique of exposure 
of the slides, and (3) inevitable statistical variation. 

These are important sources of difficulty, yet an examination of their 
origin and nature may lead to changes in technique and interpretation 
which minimize them and permit greater confidence in this otherwise 
highly advantageous method. Such an analysis would appear to be 
justified both by the immediate practical importance of the problem and 
by the large total of time and effort spent on it each year by those inter- 
ested in allergy. 

As has been suggested, the variations in shape, size, and density of 
the particles are of great importance only if it is desired to use the 
gravity method to obtain precise values of the numerical concentration 
of particles in the air. In actual fact, the gravity method is not well 
suited to this purpose and would better be replaced by a technique such 
as that to be described, or by any of the considerable variety of other 
precision methods which could be adapted to the purpose. 

The technique of slide exposure deserves renewed discussion mainly 
because one source of difficulty has apparently been overlooked. Under 
ideal exposure conditions, it is true that, as Scheppegrell’ said, ‘*The 

*To meet this requirement accurately requires an entirely new approach. It seems 
a fairly simple problem to devise an apparatus which would yield a solution contain- 
ing the individual soluble allergenic entities (protein, polysaccharide, etc.) from the 
particles in a given volume of air, and such a method, which would have the desired 
weight proportionality as well as other valuable features, may be expected to become 


useful when further progress has been made in the isolation and characterization of 
these entities and in the development of serviceable methods for their detection and 


estimation. 
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number of pollen dropping on a given surface, e.g., a plate, depends 
only on the number of pollen per unit of air and the velocity of fall of 
the pollen grains.’’ However, one of the assumptions on which this 
statement was based is that the flow of air over the surface is horizontal 
and nonturbulent, and departures from this condition will, in general, 
be reflected by counts which increase with inereasing wind velocity, 
other things being equal. Actually no slide holder has been suggested 
which fulfills the condition. Data to be presented show that a stiff 
breeze may cause departures from the values predicted by the Schep- 
pegrell-Cocke formula which are fully as large as those produced by the 
surface irregularities of pollen grains. It is not unlikely that Barrett’s® 
findings of severalfold higher counts on slides exposed in an automobile 
and on trains than on control slides were principally due to this factor. 
Furthermore, it renders uncertain the influence of wind on pollen counts 
as reported by many workers. 

There seems little doubt that by attention to this factor in the design 
of a slide holder the precision of the gravity method could be greatly 
improved. Tentatively it may be suggested that slides, or perhaps bet- 
ter, cover slips, clamped in an accurately horizontal position and well 
away from any object tending to interfere with wind flow, as at the top 
of a mast, would be satisfactory. The whole of the exposed area should 
of course be coated with adhesive. 

Other significant factors include especially the influence of the flora 
in the neighborhood of the station and that in the direction from which 
the wind is blowing at any particular time as well as the effect of higher 
air currents as emphasized by Deamer and MeMinn.* Each worker wil! 
he faced with different problems of this sort, and in fact they vary 
with each individual patient, so that no general solutions ean be found 
except to note that the common practice of making observations at sev- 
eral stations enables one to estimate the importance of these loeal fae- 
tors within the area in which he is interested, once he has some assurance 
that the differences seen are not due to errors in the method itself. 

The third important source of error is that due to statistical sampling 
‘aviation. While such errors cannot be avoided, their magnitude ean 
be predicted from studies of analogous situations involving the count- 
ing of discrete particles, as in making hemocytometer counts and in 
counting bacteria by plating methods. _ 

In Fig. 1 is shown the relationship between the average count, N, 
which would be obtained for a particular uniform air-borne particle if 
a great many slides were simultaneously exposed under uniform experi- 
mental conditions, and the limits* at or outside which 10 or 1 per cent 
of such parallel counts would be found in each direction (higher or 








*The limiting curves were derived from the theoretically applicable Poisson dis- 
tribution for small values of N. When N is large, this distribution approaches a 
normal error curve with standard deviation squared equal to mean, which was used 
to fix the position of the curves at the right-hand edge of the graph, 
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lower than N). The vertical axis of the plot gives the ratio between 
each individual count and the average value. Ratios ean fall only at the 
points of intersection of the system of slanted straight lines which out- 
line the limit curves with a vertical line through the particular value 
of N. 

It may be seen that even under ideal conditions of slide exposure 
quite large counts must be obtained to limit the error expected to a 
small percentage. The fact that the average count must be 2.3 or over 
before one or more particles are found on 90 per cent, and 4.5 or over 
before some are found on 99 per cent of parallel counts, deserves espe- 
cial attention. 
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Fig. 1.—Plot of error limits in pollen counting (see text). 


ALTERNATIVE METHODS 


In order to study the quantitative reliability of the gravity method 
and to supply correction factors for the Seheppegrell-Coeke formula, it 
is necessary to have recourse to other methods. Many have been de- 
seribed, but the only one whieh is capable of giving direct, reliable 
counts of the number of particles in a given air volume is that of 
Cocke.* It has, however, the practical disadvantage that a very large 
slide area must be examined for each run. 





Feinberg and Steinberg* attempted to estimate the reliability of the 
gravity slide method by collecting a sample of air of known volume and : 
permitting its content of pollen to settle completely onto slides at the : 
hottom of the sample container. While at first glance this might seem 
an admirable method, it is subject to several difficulties, some of which 
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apparently affected their experiments, since measurements served to 
verify the original Scheppegrell formula and were therefore in error 
to the same extent as the formula, i.e., about 400 per cent. 

Various other workers have suggested placing slides in a stream of 
air from a fan or blower,” '° facing slides toward the wind by means of 
a weather-vane''* or rotating them in a special holder,'* also placing 
them in the current of a moving vehicle.” 1*"'* These expedients have in 
common the fault that they do not give data which are subject to sim- 
ple, direct interpretation. Where they were used for quantitative work 
they were calibrated by reference to gravity slide readings, and their 
absolute accuracy could therefore not exceed that of the latter method. 


EXPERIMENTAL METHOD 


Apparatus.—We attempted several years ago to develop an absolute 
method which would be as free from errors as possible while retaining 
practical utility. With the generous cooperation of the Western Pre- 
cipitation Company of Los Angeles, who have been pioneers in the field 
of dust collection and analysis, we investigated the commonly used 
methods, including electrostatic, centrifugal,’ filtration, and impinge- 
ment.?° 71. Practical considerations, including cost, interpretability of 
results, portability, and especially the desirability of having only a 
small area to examine under the microscope, eliminated all but the im- 
pingement method. 
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Fig. 2.—Simplified cutaway view of apparatus for determination of air-borne particles. 





The apparatus appears in Fig. 2, which shows it as it would look if 
one side of the box were cut away. 

Air is drawn into the partially evacuated box through a fine slit, 
0.20 mm. wide by 10 mm. long, in the rubber-gasketed cover plate at a 
rate of about 0.1 eubie foot per minute. The average velocity of the air 
in the slit is about 2,400 em. per second, or 53 miles per hour. This 
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thin, high velocity air stream strikes an adhesive-coated slide about 2 
mm. away from the orifice, depositing its load of dust over a surface 
less than three times as wide as the slit. The slide is moved lengthwise 
at a rate of 2.5 mm. per hour by an electrie clock mechanism attached 
to the cover plate. A twenty-four-hour run oeeupies about three-fourths 
of the length of a standard three-ineh slide. 

The air, freed from its content of pollen as well as of most of its other 
dust constituents, travels to the inlet of an air pump of the’ type used 
to aerate small fish ponds* and is exhausted from the pump through a 
silencer (not shown) to the outside through a tube sealed into the box 
wall. A water manometer mounted on the outside wall serves to meas- 
ure the vacuum within the box. 

The rate of air flow through the slit was measured with an inelined- 
tube draft gauge by connecting it to an inverted rubber cup sealed over 
the slit. Measurements at the air outlet served to detect leaks around 
the gasket. 

The manometer on the side of the box was useful in showing whether 
the pump was operating properly and the gasket sealed air tight, and 
in giving warning in ease the slit heeame badly clogged during a run. 

The slit was cleaned at the start of each run by passing narrow strips 
of absorbent paper through it before and after wetting it with acetone. 
It seldom clogged so badly as to require recleaning during a run. 

Sources of Error.—The principal sources of error with this apparatus 
are the following: 

1. There may be inaccuracies in the measurement of flow rate. The 
draft gauge could be read to better than 5 per cent, and the pump was 
found to give constant flow over the range of pressure encountered in 
operation, within 5 per cent. Nevertheless, large particles which ob- 
struct a part of the slit do cause decreases in the amount of pollen 
eaught both because they decrease the total flow rate (but inerease the 
vacuum, and so inerease the flow rate through the unobstructed parts 
of the slit as well as through any leaks which may he present) and _ be- 
cause they and any irregularities on the slit walls tend to ‘‘filter’’ pollen 
out of the air. 

As will be seen in connection with the discussion of experimental 
results, these effects together may cause decreases in average counts of 
about 25 per cent at the end of a twenty-four-hour run. The eontribu- 
tion of each source of error is indieated by the fact that flow rates in 
these experiments were found to decrease by about 12 per cent on the 
average during twenty-four hours, and by the results of attempts to de- 
termine the number of pollen grains detained at the slit, washing it with 
acetone, catching the wash on slides and counting the pollen obtained. 
The latter might at times amount to as much as 10 per cent of that on 


*Haddaway Mfg. Co., Los Angeles. 
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the corresponding machine slides. Both errors have been diminished in 
later work by improving the gasket construction and by using a highly 
polished slit. 

2. The pollen grains may fail to strike or to adhere to slides. All 
slides were coated with glycerin jelly. Some were exposed by placing 
them on the pump housing inside the case; also the bands of jelly on 
each side of the dust track were often examined for pollen which had 
not been removed from the air stream. Only rarely was even a single 
pollen grain seen. Comparisons with ordinary gravity slides indicated 
that the efficiency of removal was always better than 95 per cent for 
all pollen types. 

3. Dust may fall by gravity onto the cover plate and be blown into 
the slit. We tried to minimize this ‘‘wind error’’ by cementing a nar- 
row collar about one-sixteenth of an inch thick around the slit opening, 
also by keeping the cover clean and sticky by wiping with an oiled rag. 
We have no way of determining the magnitude of this error, but work 
described in connection with Table I indicates that the gravity method 
was subject to larger errors caused by the wind than was the machine 
under our experimental conditions. It should be pointed out that the 
eravity method as it is ordinarily performed is subject to this same 
error as well as to the effect of turbulent air-flow mentioned previously. 

4. A real difficulty in examining slides exposed with the apparatus is 
due to the fact that it is highly efficient in the collection of fine dust 
and smoke particles. Pollen grains are relatively more difficult to find 
and identify than on gravity slides. The stain content of the jelly ad- 
hesive is an almost indispensable aid for this purpose, since few of the 
dust particles absorb stain with the result that pollen is conspicuous 
against the background of grey, brown, or black debris. Unfortunately, 
no such advantage is gained for fungus spores. 

5. Electrostatic forces may cause errors. We do not know of directly 
pertinent data which would permit us to estimate their importanee. It 
seems probable that if they are significant they would be less so with 
the apparatus than in the gravity method because of the short time they 
would be able to act in the rapidly moving air stream. 

Findings With the Apparatus.—Twenty-six runs of twenty to twenty- 
six hours’ length were made with the first model of the apparatus be- 
tween Dee. 28, 1938, and Jan. 31, 1939. This is the only extended series 
of runs for which the counts were made by covering the entire area 
traversed by the slit, and therefore the only one for which counts could 
be satisfactorily interpreted in terms of the air flow. Unfortunately it 
was done at a time when the pollen content of the air in Southern 
California is at its lowest; nevertheless, sufficiently large total counts 
were obtained to make the figures and calculations of some significance. 
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Gravity slides were exposed beside the slit of the machine. Both 
slide and slit were protected from rain by a shelter similar to that de- 
scribed by Aequarone and Gay.*? 

The station was a platform two feet above the laboratory roof. The 
building is a flat-roofed two-story structure in a business district about 
a mile west of the center of Los Angeles. Residential and business 
areas surround it for miles in all directions. Westlake Park, an area of 
four city blocks, about half of which is lake, lies one block to the west 
and northwest, in the direction of the prevailing winds. 

Complete weather data, including hourly wind direction and velocity, 
were obtained through the cooperation of the United States Weather 
Bureau station in downtown Los Angeles. 
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Fig. 3.—Plot of total hourly pollen counts for twenty-six runs with the ap- 
paratus. The least-squares straight line was calculated for the points between 3 P.M. 
and 11 A.M. 


Counts were made by one person (W. 8.). They were tabulated by 
the hour of the day for the machine slides. All runs were started near 
noon, at an average time of 12:42 p.m. The results are plotted in Fig. 
3. There were a few runs for which the data were incomplete over peri- 
ods of up to five hours due to apparatus breakdown or failure to change 
the slide within twenty-six hours of the start of the run. They amounted 
altogether to 2.1 per cent of the total time. Since the gravity slides 
were exposed during these times that the machine was inoperative, the 
machine counts were corrected by assuming that the average hourly 
count for the run would have been obtained. 

At 1:00 a.m., January 28, the wind suddenly doubled in velocity and 
veered from southwest to northwest. The maximum velocity reached 
was 22 miles an hour. (Average for the series was 6.1 miles an hour.) 
Coincident with this change there was a shower of palm pollen for four 
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hours which brought the day’s palm pollen count from about 10 to 178 
(machine). The day before and after showed 7 and 12 grains, respee- 
tively. The gravity slide count was also much increased for that day. 
This phenomenon was attributed to the palm trees at the north edge of 
Westlake Park, and the curve for this time of day is shown double, the 
lower curve being corrected as though the apparatus had been out of 
operation for this period. 

Examination of the chart shows that the general trend of the counts 
is downward from the start of the runs. <A least-squares straight line 
was drawn through the points between 3 p.m. and 11 a.m., the hours of 
latest start and earliest conclusion of any run. It slopes downward by 
0.58 gr. per hour or 14 gr. per day or, taking its intersection with the 
average starting time as a base, by 1 per cent per hour. It was assumed 
that this decrease was due to the sources of error described ; namely, to 
decrease in air flow and to the ‘‘filtration’’ effeet of the slit. Another 
short series of runs gave similar figures. 


TABLE I 


COMPARISON OF GRAVITY AND MACHINE COUNTS 














x NUMBER ON MACHINE 
‘¢ AVERAGE”? Nt — SLIDES DISC er 
KIND OF POLLEN MAMETER z ?EDICTED " 
” ™ (u) ™ GRAVITY ™ asa ACTUAL PER CENT OF 
SLIDES ees CORRECTED )} PREDICTED 
GRAVITY ( ) ; 

Palm t 20 28 303 268 —12 
44 476 199 —58 
Eucalyptus 20 24 260 105 —59 
Alder 22 50 447 293 —34 
Artemesia 24 50 376 319 -15 
Grass 33 9 36 25 -31 
Cedar 3 42 202 224 +11 




















*Total for twenty-six days; 3.6 sq. cm. examined each day. 
+Palm counts: First line, twenty-five days, omitting windy day described in text; 
second line, count for windy day alone. 


If the data are corrected for this downward trend, it is seen that 
there was no consistent diurnal fluctuation of pollen counts, at least for 
the particular station, season and year examined. If, as theory pre- 
dicts, the hourly counts are distributed according to the Poisson law, 
their standard deviation should be equal to the square root of their mean 
value. As a rough check, the average deviation was found to be within 
3 per cent of the square root of the mean. The points just before and 
after midnight are perhaps lower and higher than would have been 
expected, and the original data showed this to be a rather consistent 
finding ; but since no other explanation suggested itself, it was thought 
probably to be due to a fault in the scale which was cemented to the 
microscope mechanical stage to facilitate division of the counts by hours. 
Individual days showed apparently significant fluctuations, in agreement 
with previous observations.’ 7° 
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The only other discernible effect of weather on the counts occurred 
during a rainstorm. Within two hours of the start of precipitation the 
counts fell almost to zero (2 a day, instead of about 60), and remained 
low for a day after the rain stopped, then rapidly rose to the prerain 
level. Gravity counts fell proportionately. 

We have used the data from this series of counts to cheek the Schep- 
pegrell-Cocke formula. The results are shown in Table I. Palm counts 
are given twice, once for the windy day mentioned above, the other for 
the remainder of the series. All the more commonly encountered types 
of grains are included in the table. 

The correction for the times when gravity slides were exposed while 
the machine was not operating, and another for the effect of slit clog- 
ging (increasing all counts by 12 per cent), were applied to the ma- 
chine results. 

The effective grain diameters chosen for the purpose of ealeulation 
are the averages of measurements of the longest and shortest diameters 
of a number of dry grains of each type of pollen. 

It may be seen that in general the results confirm the correctness of 
the gravity formula. Considering the important influence of possible 
errors in the values taken for the effective diameters in the calculations, 
the agreement seems remarkably good. 

The cheek of the Scheppegrell-Cocke formula was repeated with data 
from four runs made on Nov. 28 and Dee. 2, 4, and 5, 1941, using the 
newer model of the apparatus. Because it was done at the same season 
of the year, the pollens seen in larger amounts were of the same species 
as before. Machine counts were not corrected for the decrease during 
these runs, as they had been before, because insufficient runs were made 
to determine the magnitude of the correction factor. As stated before, 
cheeks of flow rate, which averaged 0.088 cubic feet per minute, and of 
‘filter error’’ by counting slit washings, suggested that the correction 
needed with the newer apparatus was smaller than 12 per cent. 

Discrepancies, calculated as before, between gravity and uncorrected 
machine counts were as follows: palm pollen, —38 per cent; eucalyptus, 
—59 per cent; grass, —53 per cent; cedar, —3 per cent; smut (assumed 
diameter, 6), —385 per cent. Total machine slide counts were about 
one-fourth as large as in the earlier series of runs, while a sufficiently 
large area (about 15 sq. em.) of the two gravity slides exposed with 
each run was counted to make the gravity totals as large as before. 
Smut, which was counted for but one day, gave totals of 264 on the 
machine slide and 15 on 14 sq. em. of gravity slide. 

These discrepancy figures are not significantly different from those 
given in Table I. 

It is noteworthy that the figures predicted from gravity slide counts 
average somewhat higher than the machine counts. Since the effect of 
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pollen falling on the lid and being blown into the slit would be in the 
opposite direction, we are inclined to attribute the discrepancy to error 
in the gravity counts caused by the turbulent flow of wind over the 
slides. The palm pollen counts given separately for the windy day 
described tend to confirm this conclusion, since the diserepaney was 
greater on that day than for the average of the other days. 
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Fig. 4.—Composite graph of hourly pollen counts in relation to time of sweeping, 
for seven runs made indoors. (During and immediately after sweeping, accurate 
, counts could not be made because of debris on slides.) 


A few runs were made with the apparatus during July and August, 
1939, in the home of one of us (W. S.) with the thought that some ob- 
servation might be made to account for the frequeney with which 
asthmatic attacks occur in the early morning hours. This hope was not 
realized, but another finding of considerable interest was noted. The 
time at which the room had been swept could easily be seen, macroscop- 
ically by the heavy dark deposit of dust, and microscopically by the 
sudden burst of small hairs and fibers of various kinds, fine particles of 
unidentifiable material of a great variety of shapes and sizes, mold 
spores, and of a greatly increased number of pollen grains, a consider- 
able proportion of which were types not commonly seen on gravity slides. 
These materials slowly decreased in concentration in the air during a 
few hours after the sweeping was completed. In Fig. 4 is shown a 
composite curve of the pollen counts in relation to the time of day at 
which the room was cleaned. Exact counts during the cleaning and for 
an hour afterward could not be made in some instances because grains 
were usually partly or completely covered with debris. 

This observation, in addition to emphasizing the hazards of sweeping, 
suggests that one of the difficultly identifiable allergeni¢ factors in house 
dust may be pollen from cut flowers. While as a rule these are not wind 
pollinated, as they mature and dry in a vase they often shed considerable 
quantities of pollen which may easily lose its adherent quality through 
drying, oxidation, or coating with fine dust particles. It seemed sig- 
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nificant that the pollen counts during and after sweeping were, as well 
as they could be estimated, of the same order of magnitude as are com- 
monly seen here on slides exposed out of doors during the peak of the 
pollen season. 

SUMMARY 


1. An apparatus is described which is adapted to direct determina- 
tion of the number of pollen grains or other particles in known volumes 
of air, with which abrupt changes in counts can be easily followed. 

2. It is confirmed that the Scheppegrell-Cocke formula for ealeulat- 
ing air pollen concentration from the results of gravity slide experi- 
ments is approximately correct. The main sources of error are the 
effect of wind on the counts and the determination of the effective 
diameter of the particles. 

3. No consistent diurnal changes in pollen counts could be detected 
under the conditions of the experiments. 

4. Rain quickly and completely freed the air from pollen, but other 
short-time effects of weather were negligible except for a shower of palm 
pollen during a sudden shift of wind, which was attributed to a nearby 
group of trees. 

5. A series of runs made indoors showed vividly the effect of ordi- 
nary house cleaning methods on the dust content of the air, and espe- 
cially on its pollen content. The possible significance of pollen from 
cut flowers is discussed in this connection. 

6. A review of the problems involved in air pollen assay shows that 
the gravity method has several unique advantages over other methods 
which are practicable at present, while it has no serious disadvantage if 
pains are taken to avoid the common faults in the design and arrange- 
ment of the exposure station. 

7. It is suggested that pollen counts be reported as index figures, that 
is, as percentages of specified, arbitrarily adopted, standard counts for 
each type of pollen, in order to avoid the erroneous implications inher- 
ent in previously employed counting scales. 


We are indebted to O. C. Durham, Chief Botanist, Abbott Laboratories, for en- 
couragement and helpful criticism of the manuscript. 
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A VEGETABLE MILK SUBSTITUTE: TARO 


BENJAMIN F. FEINGOLD, M.D. 
Los ANGELES, CALIF. 


ITH the more widespread recognition of the role of allergy in the 

management of diets of infants and children, and with the ap- 
preciation that milk is a very common offender, the need for satisfactory 
milk substitutes is being felt more keenly by clinicians. The importance 
of milk as a source of readily available calcium makes its omission a 
difficult gap to fill. This is particularly true in the diets of infants and 
children, at an age period when an adequate calcium intake is essential 
for normal growth and ‘development. Any substitute for milk must 
not only offer essential substances, as protein, carbohydrate, fat, and 
mineral salts, but it must be in a form readily adapted to infant feeding. 
In addition, the food should be palatable. 

Many vegetable substitutes for milk have been recommended, such as 
almond, cocoanut, soybean, and poppy seed milk. Of these products, the 
recipes derived from soybean flour have been the most popular. In 
some eases of milk sensitivity, there may be an associated soybean in- 
tolerance also. Even in the absence of a demonstrable sensitivity to 
soybean, young infants frequently do not tolerate the product very 
well. 

TARO 

Taro (Coiocasia esulenta)' is one of the oldest economically impor- 
tant food crops known to man, and word of its excellence as a food has 
been handed down throughout the ages. It was mentioned in Chinese 
literature as early as 100 B.c. and has been grown in Egypt since before 
the time of Pliny (23-79 a.p.) who makes mention of it as one of the 
established food plants of the country. Its highest cultural level has 
been attained in the Hawaiian Islands, and for over 1500 years it has 
provided the basic food of the natives of these Islands. 

In most parts of the world the taro is cooked and eaten in much the 
same manner as the potato or the sweet potato, but in Hawaii it is eom- 
monly eaten in the form of a mush, known as ‘‘poi.’’ Miller? states 
that unlike most people of fine stature, the Hawaiian race had no grains 
and no milk, yet it compares most favorably with other races in both 
stature and physical development. The physical excellence of Hawaiians 


From the Allergy Service of Dr. George Piness, Los Angeles Children’s Hospital. 
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and other Polynesians has long been considered to be intimately as- 
sociated with their diet, and a great deal of scientific research has been 
devoted to a study of this basie food. 

The establishment of the Ewa Health Project in 1930 marks the be- 
ginnings of an extensive and well-organized body of research which 
has continued uninterrupted to the present day. As a result of the im- 
portant findings of the Ewa Project, the United States Department of 
Agriculture, in cooperation with the University of Hawaii, instituted 
a further research project in 1935' which has dealt not only with the 
nutritional aspects of taro, but also with the equally important prob- 
lem of extending its use through the development of stable and market- 
able products. As a result of these investigations, a dehydrated taro 
meal has been made available which retains in very large measure the 
natural attributes of the freshly cooked taro root. 

Taro is primarily a carbohydrate food as is disclosed by the analyses 
of steamed taro and of taro meal (Table I). 


TABLE I 


ANALYSIS OF STEAMED TARO3 





























CONSTITUENT PER CENT 
Water 64.0 
Protein 1.18 
Ether extract 0.17 
Starch (acid hydrolysis) 29.51 
Sucrose 1.40 
Reducing sugars 0.39 
Ash 0.59 
Caleium 0.026 
Phosphorus 0.061 
ANALYSIS OF TARO MEAL4 

Moisture 70 to 75° C. vacuum 7.75 
Ash 1.55 
Protein 2.00 
Ether extract 0.56 
Crude fiber 1.42 
Stareh 77.91 
Reducing sugars 0.52 
Sucrose 0.11 
Pentosans 2.58 
Dextrin 0.52 

Total 94,92 
Ash 1.55 
Caleium 0.089 
Chlorine 0.0693 
Copper 0.0003 
Tron 0.0043 
Magnesium 0.082 
Manganese 0.0010 
Phosphorus 0.149 
Potassium 0.408 
Sodium 0.000 
Sulphur 0.0147 
Zine 0.00010 
Acid-base balance (cubic centimeters of 19.07 

normal acid to neutralize 100 Gm.) 
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According to Miller,’ steamed taro is rich in vitamin B (B complex) 
and contains appreciable amounts of vitamin A but is a poor source of 
vitamin C. Potgieter® states that taro contains (on the dry basis) about 
three-fourths as much vitamin B, as whole wheat flour and is a good 
source of vitamin @. Taro flour is reported to contain approximately 
0.9 I.U. per gram of vitamin B,. 

The following recipe based on taro meal is offered as an addition to 
the small group of vegetable milk substitutes already available. At the 
eurrent market prices a quart of the formula ean be produced for about 
eleven to thirteen cents. The low cost and the facility of preparation 
makes available an additional product which should, to some degree, 
help ease the problem of management in milk-sensitive children. 


RECIPE 
Ingredients: 
(1) Pyo meal (taro) 20.0 Gm. (54 teaspoonfuls) 
(2) Clear gelatin 4.0 Gm. (13 teaspoonfuls) 
(3) Vegetable oil (olive, cottonseed, 10.8 Gm. (3 teaspoonfuls) 
corn, sesame) 

(4) Corn syrup 7.5 Gm. (3 tablespoonful) 
(5) Caleium gluconate 2.0 Gm. (2 teaspoonfuls) 
(6) Sodium ehloride 2.4 Gm. (3 teaspoonful) 
(7) Water to make 240 e.c., or 8 ounces 


Preparation: 

Weigh and mix the dry materials. Add the oil and mix to a paste. Add 
the corn syrup and water to make 240 ¢.c., or 8 ounces. Cook over the 
direct flame for three minutes, stirring while cooking. Cool the mixture 
and restore to the original volume by the addition of water. 


TABLE ITI 


COMPARATIVE Ma. PER CENT IN 240 C.c. 

















PROTEIN | FAT CHO P ca 
Human milk* 3.0 9.6 16.8 0.037 0.0792 
Cow’s milk* 8.4 9.6 10.8 0.256 0.288 
Taro formula 4.4 10.81 22.8 0.03 0.196 





*Based on Composition of Milk cited by Brennemann.‘ 

















TABLE ITT 
CALORIC VALUE OF 240 c.c. OF RECIPE 

a 20.0 Gm. Poyo meal 70.6 Calories 

4.0 Gm. Gelatin 16.0 Calories 

10.8 Gm. Oil 97.2 Calories 

7.5 Gm. Corn syrup 30.0 Calories 

Total 213.8 Calories 

Calorie value per ounce 26.67 Calories 
DISCUSSION 


It will be noted that both the fat and protein contents of taro (Poyo 
meal) are low. The fat percentage can be corrected easily by the ad- 
dition of almost any vegetable oil. The choice of oil should be governed 
by the tolerance of the patient and the cost of the product. In our ex- 
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perience olive oil makes the most palatable mixture. However, for 
economic reasons and also because of specific sensitivities, we have on 
oceasion substituted other oils such as cottonseed oil or corn oil with 
equal success. 

Augmenting the protein content of the formula to a percentage com- 
parable to that of milk has been more difficult. A protein substance that 
ean provide all the amino acids essential to growth and also mix readily 
in a formula as suggested could not be found. Although gelatin is lack- 
ing in two essential amino acids, tyrosine and tryptophane, it was con- 
sidered the most satisfactory. Gelatin is a readily available source of 
low cost protein. In the recipe recommended, it not only mixes readily 
with the other ingredients without detracting from the palatability of 
the formula, but it also actually helps to hold the other ingredients in 
a uniform suspension. When cool, the mixture forms a light gel but 
when warmed it liquefies and readily passes through a nipple. Since the 
available protein is incomplete, the formula cannot be used as the sole 
source of food for prolonged periods. For brief intervals in infant 
feeding, such as in determining the tolerance for milk by elimination, 
it can be recommended. In older infants and children, who receive 
foods other than milk which provide a source of protein, this formula 
may be considered a complete substitute for milk. 

The carbohydrate of taro is for the most part in the form of stareh 
(77.9 per cent) which is readily available to the body.®° Additional 
earbohydrate in the form of corn syrup, which mixes readily, is advisable 
not only to inerease the calorie value of the mixture, but also to add to 
the taste. In eases where corn syrup is not well tolerated, any earbo- 
hydrate may be used. 


TABLE IV 











SOURCE OF CALCIUM UTILIZATION (AVERAGE) 
Milk} 78.0% 
% Milk 40.0% 
% Spinach? 
% Milk 71.5% 
% Kaleé 
Taro3b 82.0% 








The calcium of taro is exceedingly well utilized,*: ® comparing favor- 
ably with milk calcium in this respect. Table IV compares the source 
of calcium from taro and other common foods. 

On the basis of 0.089 per cent of calcium in taro meal, the 20.0 Gm. 
of taro meal in the suggested formula would supply 0.0178 Gm. of eal- 
cium. By the addition of 2 Gm., or 2 teaspoonfuls of caleium glu- 
conate, the available calcium is increased by 0.1786 Gm., making the 
total available calcium in 240 ¢.c. of the formula, 0.1964 Gm. The avail- 
able caleium in an equal volume of cow’s milk on the basis of 120 mg.’ 
of calcium for each 100 ¢.c. of cow’s milk is 0.288 Gm. However, in 
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formula writing for infant feeding, cow’s milk is usually diluted by 
approximately one-third, so that the average cow’s milk formula of a 
corresponding volume would provide approximately 0.19008 Gm. of eal- 
cium, which is practically the same as that provided in the taro meal 
formula. The value of calcium provided by cow’s milk, rather than the 
value contained in breast milk, has been taken as a guide for calculating 
the ealeium content of the formula. This is in order to insure the ab- 
sorption of an amount corresponding to the low average ecaleium ab- 
sorption of breast-fed infants. As has been pointed out by many 
nutritionists, the caleium of human milk is more readily absorbed than 
the ealeium of either cow’s milk or vegetables. 

The chlorine content of taro is 0.0693, which compares favorably 
with that of cow’s milk (0.76), and is considerably higher than the per- 
centage for human milk (0.038). There is no sodium chloride in either 
human or cow’s milk. Since taro contains no sodium, the addition of 
sodium chloride is considered advisable both as a source of the sodium 
ion and to improve the taste of the formula. 

In Table I it will be noted that taro is also an entirely satisfactory 
source of other minerals such as iron, copper, manganese, and iodine. 
It will be observed that the iron content is 0.0043 per cent, which is con- 
siderably higher than that for either human or cow’s milk. There is, 
however, no information on the availability of the iron content to the 
body. 

It has been pointed out that taro is primarily a carbohydrate food. 
When sensitivity to cereals or other starchy foods is encountered in 
either infants or older children, taro provides an excellent substitute. 
It should be kept in mind, however, that sensitivity to taro does oceur. 
In the Allergy Clinic of the Los Angeles Children’s Hospital positive 
skin reactions to taro have been observed, but they occur far less fre- 
quently than the positive reaction for either milk or the grains. 


SUMMARY 


1. A low-cost recipe based on taro (Poyo meal) is offered as a milk 
substitute for use in the diets of milk-sensitive children. 
2. The recipe is easy to prepare, is palatable, and may be offered from 
a bottle. 
3. Taro may also be used to advantage as a substitute for the starchy 
foods. 
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ALLERGY IN GERMANY* 


Water LANDAU, M.D., AND LESLIE N, Gay,t M.D. 
Battimore, Mp. 


HIS book is the first comprehensive German publication on allergy 

since the appearance of Kammerer’s work in 1934, and although it 
eannot be assumed that all its viewpoints are generally accepted by 
German allergists, it gives a good insight in the present state of opinions 
on this subject in Middle Europe. The work is ealled a textbook, but 
it is rather a series of monographs, its twenty-two sections being the 
contribution of eight different authors. The volume no doubt owes 
its peculiar note to the scientific background of its editors. Berger was 
a pupil of Doerr in Basel, one of the founders of experimental ana- 
phylaxis, whereas Hansen worked in Heidelberg with von Krehl, who 
was one of the outstanding men of German internal medicine of the 
past. 


The editors point out in their preface that science of allergy in- 
augurates a fundamental turn and a decisive progress in many sections 
of medicine; they feel that this development still going on renders it 
necessary to present, beside the facts, the many problems encountered 
in this field. Thus, much space has been devoted to the discussion of 
experimental work and problematie points. In their endeavor un- 
fortunately the authors did not eseape a certain tendeney of oversys- 
temizing. In an attempt to cover even the most remote possibility of 
thinkable events and to bring them in a prearranged scheme, they some- 
times lose themselves in pure speculation and make parts of the book 
not easy reading. On the other side, such a method, of course, may be 
productive in finding unexpected relations and in encouraging new 
trends of ideas. It follows from the general viewpoint of the editors 
that the book could not be restricted to allergic diseases; its purpose 
was to seek an understanding of allergic phenomena everywhere and 
to assign them their place in general medicine. Therefore, such phe- 
nomena occurring in the gastrointestinal tract, in the eyes, in the joints, 
and in the circulatory system are broadly discussed with equal rights 
beside asthma, hay fever, urticaria, and eczema. As to the discussion 
of clinical facts there was no intention to give a complete survey of all 

*A review of Allergie Ein Lehrbuch in Vorlesungen by K. H. Baagoe, Kolding; 
W. Berger, Graz; E. Hanhart, Ziirich; K. Hansen, Liibeck; F. Klinge, Miinster; W. 
Riehm, Giessen; H. Schmidt, Marburg; K. Schreiner, Graz. Edited by W. Berger 


and K. Hansen, Leipzig, 1940, Georg Thieme, 728 pages. 
+From the Protein Clinic of the Medicine Dispensary of the Johns Hopkins Hospital. 
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known data and experiences but rather to present significant examples 
for the various phenomena. Thus, the volume contains many interest- 
ing details, but it would not be satisfactory as a reference book com- 
pared with American standard textbooks. 

A discussion of allergy, however, cannot even be limited to allergy 
itself, as Berger points out in the first introductory section, for we 
have to deal with certain conditions which may be brought on by an 
allergie mechanism but may have other causes as well. The author 
groups these conditions together in the following list which gives the 
syndromes and diseases in the various body systems: 


I. 1. Laryngospasm 2. Erythema 
2. Vasomotor rhinitis Yezematous dermatitis 


Sinusitis 

Glottis edema 
Pharyngolaryngitis 
Tracheobronehitis 
Bronchial asthma 


Urticaria 
Angioneurotie edema 
Purpura 
Arthus phenomenon 


Pulmonary edema V. Epilepsy 
Migraine 
II. 1. Cireulatory shock, universal Méniére’s syndrome 
local 
Fall in blood pressure WE. Phlyctenulas 
Angiospasm Conjunctivitis 
Paroxysmal tachycardia and 
arrhythmia VII. Humoral and cellular eosino- 
2. Inflammation, universal local philia 
III. 1. Colies VIII. Fever 
Dyskinesias Drop in temperature 
Disturbance of secretion Disturbance in metabolism 
2. Acute gastritis and enteritis 
Membranous colitis 1X. 1. Arthralgia 
Chronic gastritis and enteritis 2. Arthritis 
IV. 1. Pallor X. Rare and questionable types 
Hyperemia 
Itching XI. Infection phenomena 
Pruritus Rheumatism phenomena 


A second group, listed as ‘‘the more rare, questionable, and not 
generally recognized types’’ comprises the following: 


Conjunctivitis vernalis 
Polypous rhinitis 
Fibrinous bronchitis 
Bronchotetany 

Glossitis, stomatitis 
Angiospastie dysbasia 
Angina pectoris 

Raynaud types 

Cerebral angiospasm and hemorrhages 
Thromboangiitis obliterans 
Endocarditis 


Pylorospasm, cyclic vomiting 

Dyskenesia of biliary tract and urinary 
tract 

Salvarsan jaundice, serous hepatitis 

Exudative diathesis 

Psoriasis 

Tritis, keratitis 

Lymph node swelling 

Endocrine disturbances 

Erythema multiforme 

Allergie factors in gout 


Associated with these conditions is a definite group of causes; namely, 
the nonallergie causes consisting of physical, chemical, hormonal, and 
psychogenic reflex causes, and the allergic causes divided in nonanimated 
exo-allergens, body allergens, and parasitic allergens. Any of these 
causes may produce any of the mentioned conditions. The characteristic 
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feature in such conditions is a common inherited or acquired constitition 
of certain tissues, particularly of the peripheral blood vessels, connective 
tissues, and the nerve end apparatus. This common constitution con- 
sists in a definite susceptibility for selected and preferred stimuli and 
in the tendency to typical ways of tissue response. The author states 
quite correctly that the name allergic diseases, therefore, is not satis- 
factory and that a different name should be found. In the meantime 
he talks of ‘‘facultative allergy-determined conditions,’’ using the term 
facultative as it is common in bacteriology in the compound facultative 
anaerobie bacteria. 

The term allergy itself is to be understood to comprise all constitu- 
tions and events that are based on the existence and the intervention 
of antibodies and equivalent substances which includes serum reactions, 
immunities, and allergic diseases. The term idiosynerasy is used for 
sensitization by previous natural contact with allergens, the term 
anaphylaxis for sensitization through experimental or therapeutic in- 
troduction of proteins or haptens. But in accord with Doerr in Europe 
and with Zinsser in this country, no basie difference is acknowledged 
between idiosynerasy and anaphylaxis; both are parts of allergy. 

There is a certain number of unspecific phenomena accompanying 
sensitization or anaphylaxis; e.g., the par-allergy of Moro, meaning the 
altered reactivity of an allergic organism toward unspecific stimuli. 
Those phenomena have been embraced with the term ‘‘umstimmung’”’ 
or alteration and are thought to be due perhaps to a reactive body still 
unknown. This problem is discussed in the section on Experimental 
Foundations of Allergy (Schmidt) which also deals with the possible 
existence of two different antibodies in allergic reactions, for it has 
been found that a discrepancy exists between the serum of children 
suffering from eczema due to egg white and the serum of healthy chil- 
dren (or rabbits) artificially sensitized to egg white. The former group 
gives the Prausnitz-Kiistner reaction, a positive complement fixation only 
in high dilutions of egg white, and an immediate cutaneous reaction, 
whereas the second group is said to give complement fixation also in low 
dilutions, a delayed intracutaneous skin reaction (never a cutaneous 
reaction), and no Prausnitz-Kiistner reaction as far as sensitized rabbits 
are concerned. Although the antibody of anaphylaxis is known to be 
a precipitin, it is not decided if the same is true for the antibodies of 
allergies; e.g., to egg white, pollens, ete. The author feels that those 
antibodies are, if not identical, at least closely related to those in ex- 
perimental anaphylaxis and perhaps distinguished only by a different 
physical state of the serum globulin in question. Of interest are sub- 
stances called ‘‘dereagins’’ which are reported to inhibit or suspend 
the skin reactions to allergen injections. While the phenomena of anti- 
anaphylaxis are believed not to be due to a saturation of the antibodies 
in the cells but rather to an increase in histaminase or a temporary 
failure of the nervous system to react, the desensitization in treated 
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hay fever patients is explained by an exhaustion of cell antibodies. 
Albus found that the complement fixation titer dropped to a minimum 
in such patients who were treated until they were free from symptoms 
on exposure to pollens. 

Two different explanations are offered for the Functional Disturbances 
in the Allergic Reactions. The physical theory of Doerr, the so-called 
membrane hypothesis, suggests that the antigen-antibody reaction is 
followed by formation of a primary stimulus consisting of a physical 
discharge on the cell proteins with subsequent disturbance of the optimal 
colloid state; the visible part of the allergic reaction represents the 
tissue response to that primary stimulus. The chemical theory holds 
that the tissue response is a consequence of the liberation of a histamine- 
like substance caused by the above-mentioned primary stimulus. In 
the author’s opinion this chemical theory still lacks ultimate proof. 

The monograph on Pathological Anatomy of the Allergic Reaction 
was written by Klinge, a pupil of Aschoff. He describes the histologic 
findings and relates his own experimental studies with the support of 
excellent photographs. Here we find the reasons why such diseases 
as arthritis, rheumatism, and endocarditis have been included in Ber- 
ger’s scheme of facultative allergy-determined diseases. In eases of 
allergic reactions which lead to a severe tissue injury, an acute or 
chronic inflammation may develop. Granulomas, i.e., cell nodules com- 
posed of histiocytes and giant cells, may be formed on an allergic basis, 
as in serum allergy and in rheumatism. The heart muscle is a pre- 
ferred site of allergic inflammation characterized by interstitial granu- 
lomas. Injection of antigen in sensitized animals, either directly in 
the tissue or in the lymph vessels or in the blood stream, may bring on 
an allergic inflammation in any organ. Contrary to former opinions, 
it has been shown that intravenous injections of serum in sufficient 
amount into a sensitized animal provokes serious injuries to the vessel 
walls and the heart. If the animal survives, allergic inflammation of 
the coronary arteries, the heart valves, and the heart muscle can be 
demonstrated. Many experiments proved beyond doubt that the pres- 
ence of antigen in the blood stream ean produce allergic arteritis and 
carditis. Of interest are the reports on experiments which prove the 
localizing factors in allergy. The allergic reaction can be directed to 
certain tissues by various means; e.g., by local application of cold. 

In another section the same author deals with allergy in infectious 
processes. He points out that a local tissue allergy and a generalized 
allergy toward bacteria and bacterial proteins have been proved to 
occur. The course of the typical infectious diseases with incubation 
period and development of immunity is influenced by bacterial allergy 
acquired during the incubation period. The infectious inflammations 
on the other side may rest upon an allergization which occurred without 
symptoms early in childhood. In recurrent or chronic infections, 
allergy toward certain soluble constituents of bacteria, such as tubereu- 
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lin, mallein, trichophytin, takes place, presenting typical histologic 
pictures. Infectious metastases and the phenomena of such chronic 
diseases as tuberculosis and syphilis can be explained on this basis. The 
allergic viewpoint provides in Klinge’s opinion a better understanding of 
such diseases as rheumatism, periarteritis nodosa, endarteritis obliter- 
ans, endocarditis and phlebitis, and glomerulonephritis than the bae- 
teriologic interpretation. Sensitization, alteration, and allergy are more 
momentous than the nature of the invading microorganism. In the 
author’s terminology ‘‘rheumatie’’ means the altered tissue condition 
due to bacterial poison or antigen which brings on an allergic-hyperergi¢ 
reaction with ‘“‘Quellung’’ of the connective tissue and its consequences. 

Hanhart (Ziirich), the author of the monograph on Heredity and 
Constitution in Allergy succeeded in collecting a great number of large 
allergy-containing family trees and portrays some remarkable examples. 
He found in investigations of 70 large trees the general idiosyneratic 
predisposition to be transmitted as a Mendelian dominant. Of interest 
is a quotation from a study on 71 pairs of twins which demonstrated 
in identical twins 80 per cent concordance for hay fever, 60 per cent 
for migraine, and only 28.6 per cent for asthma. However, many family 
trees show a prominent organ determination of the allergic predisposi- 
tion in that tree; e.g., explosive vomiting due to food in 3 generations, 
involving 6 of 21 members of the family; angioneurotie edema of the 
glottis in 3 generations resulting in death in 4 members of the family ; 
on the other side, sensitivity to the same food in successive generations, 
e.g., to butter and cheese in 5 generations and to egg in 4 generations. 
In 34 family trees with more than 1,200 members 311 allergic persons 
were found of which 100 suffered trom bronchial asthma. In 435 
allergic families, with from 6 to 20 members each the author found 19 
(4.3 per cent) eases of diabetes; in the families of several hundred 
diabeties a predisposition to allergy was entirely lacking. In his experi- 
ence dislike of certain foods only suggests but does not prove an 
allergic hypersensitivity, and favored foods may act as allergens. 
While severe hay fever with pollen asthma, migraine, or food allergy 
may occur in well-balanced persons, bronchial asthma nearly always 
designates a neuropathie or psychopathic personality, but it is remark- 
able how many persons with an unstable autonomic nervous system 
present no allergic predisposition. The author draws the conclusion 
from his studies that the hereditary disposition is by far more important 
for the occurrence of idiosynerasies than external influences, such as 
contact with allergens or general and local insults through inflammation, 
trauma, or intoxication. 

Only some quotations shall be given from the section on Exogenous 
Allergens, written by Hansen. The most important fungi in Germany 
are Aspergillus funugatus, A niger, Penicillium glaucum, rusts, and 
smuts. Frequently patients react only to the particular fungus growing 
in their own environment and not to spores obtained from other cultures. 
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Surprising and hard to explain is the statement that most of the re- 
actions ascribed to house dust are caused by fungi in the dust, and that 
the author never saw a successful treatment with house dust extracts. 
To the volatile inhalation antigens belong the emanation of horses and 
particularly the asearis antigen, an odd example of which is the ease 
of urticaria in a mother disappearing when her child got rid of his 
round worms and reappearing after the child had a relapse. Sensitiza- 
tion to casein is believed to be frequent. In milk allergy, milk and all 
milk products, ineluding cheese, should be omitted; boiled milk may 
be tried later on, but the author mostly observed relapses from. it. 
Among 239 ege-allergie persons, 102 were sensitive to egg white, 61 to 
yolk, 76 to both. An important but often overlooked allergen is said 
to be honey. Food allergy is considered to be of greater importance 
than allergy to inhalants, and each case of inhalant allergy should be 
examined for food allergy as well. As to the contact antigens, poison ivy 
is found in Europe only in botanical gardens. Among 1,258 patients, 
the author had 17.25 per cent positive skin tests to asearis antigen ; 
Jadassohn found even 80 per cent. This result is explained by the 
very high frequeney of asearis infestation. It is estimated from stool 
examinations and findings in autopsies that in Europe 80 per cent of 
the whole population has had an ascearis infection some time in life. 
Loeffler’s eosinophilic infiltrations in the lung ean probably be explained 
by the migration of the larva through the lungs. Skin tests with asearis 
extracts as well as such with echinococeus may remain positive long 
after elimination of the helminths. 

In the section on Special Diagnosis Hansen numbers blood eosino- 
philia which exceeds 5 per cent at best among the probable signs of 
allergy. A more definite sign is eosinophilia in the secretion from the 
conjunctiva, nose, bronchi, colon, or vagina. 

The serateh test has been almost entirely discarded by Hansen. 
The intraeutaneous test is read after fifteen to thirty minutes and after 
six to twenty-four hours. In order to evaluate the reactivity of the 
skin, a test with salt solution and with histamine (1:10,000) is done in 
each case. The author lists twenty-one different tests which he does in 
the first sitting, a number of them group tests. Strangely enough, house 
dust, chocolate, and potato are not in this list. The immediate reaction 
is decisive, but positive delayed reactions are also evaluated. In pateh 
testing the author dissolves the suspected antigen in water and then 
mixes it with glycerin ointment in various concentrations. He claims 
that this technique is superior because the antigen does not dry out and 
is more exactly confined to the skin area. In extracting the material 
for the intracutaneous test, he uses the technique of Frugoni with 12 
per cent aleohol. Milk, egg white, and yolk are taken from fresh 
material for each testing and diluted with saline. Spores are extracted 
with Coca solution. Nitrogen content and pH are determined, but the 
author holds that standardization of the extracts according to nitrogen 
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content is of little value; the only satisfactory method so far is the 
testing of several normal persons with the new extract which must 
give negative reactions in concentrations of 1:100. Then the new 
extract is tested together with the well-known old one in a_ positive 
person. The author states that he cannot accept the observations in the 
American literature that skin tests sometimes fail in true allergic con- 
ditions. He claims that he had no failure in skin testing of gastroin- 
testinal allergy and almost no failure in urticaria if of allergic origin. 
As to positive skin tests without corresponding clinical symptoms, they 
may indicate a sensitization biologically and clinically still beneath the 
threshold value; symptoms may develop in later years after the sensi- 
tization has increased. The inciting antigen may be lacking in the 
environment or the resorption may have become more difficult; e.g., in 
milk allergy. The skin reaction finally may designate a sensitization 
which has been overcome clinically ; experience has shown that parent- 
eral injection may produce shock in such a ease. 

Desensitization is reported to be particularly effective in allergy to 
pollens, fish, egg, milk, insulin, and liver extract. The author saw few 
or no results in allergy to fungi, animal hair, and feathers. 

The particular conditions of exposure and resorption in man ean 
explain the apparent discrepancies between clinical allergic reactions 
and elassical anaphylaxis. Hansen, in the section on Clinical Evaluation 
of the Allergic Reaction, stresses the point that previous sensitization 
must always have occurred in allergic conditions although it may often 
be difficult to prove. The first contact may have been unnoticeably small 
or may have occurred by an uncommon route of invasion. An interesting 
example is the allergic reactions (asthma, urticaria, and eezema) seen 
in patients of a certain ward; skin tests and trial exposure could demon- 
strate these reactions to be due to inhalation of mereury used in inune- 
tion treatment of a patient of the same ward. Another possibility is the 
existence of an antigen nucleus common to various substanees. Ex- 
periences and experiments allow the conelusion that shock following in- 
jection of horse serum may be due to sensitization to horse dander. The 
author has known well-analyzed cases of a common antigen nucleus in 
pollen and seed of the same plant, in egg and meat of hens, in serum and 
meat of horses, perhaps also in serum and milk of cows. He wonders if 
the frequent allergy to milk may be due to sensitization to cow serum 
following vaccination. Exposure frequently needs additional factors to 
be effective ; e.g., injuries, hasty eating, deficiency of the digestive glands, 
disturbances of the liver function, promotion of absorption by coffee, or 
aleohol, or overfeeding. An example of the latter factor is the ease of a 
quite normal young man who boasted to eat two dozen eggs in a chal- 
lenge. He won, but he has suffered from urticaria and gastric symptoms 
following the ingestion of eggs ever since. 

Interesting animal experiments are discussed which may give a clue to 
isolated allergic organ reactions. When, for instance an eve of a sen- 
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sitized animal has been bruised or has been artificially infeeted, the 
intravenous reinjection of the antigen given after the eye has healed 
results in an allergie reaction in that eye or in both eyes. Sueh experi- 
ments may explain the onset of an asthma due to foods following re- 
covery from pneumonia and similar events. Other experiments demon- 
strate the important role of stasis and hyperemia and of the autonomie 
nervous system in the selection of certain organs in allergie reactions. 

In the section on Drug Allergy positive passive transfer is reported 
in allergy to liver preparations. In one ease of liver allergy skin tests 
1:100,000 were strongly positive. Beside the liver extracts from cattle, 
pig, goat, and horse, extracts were also positive from guinea pigs, hens, 
and frogs in this same case; negative were all kinds of fish liver. The 
patch test apparently plays a more appreciated role in drug allergy in 
Europe than in this country. Mentioned are positive patch tests to 
mereury in cases of inhalation of mereury vapor with resulting searla- 
tiniform eruption and angioneurotie edema of the face, fever, and 
abdominal pain, and to quinine. Symptoms such as headache, pruritus, 
urticaria, and less often migraine or asthma, are said to be frequently 
due to tooth fillings with arsenic, formalin, iodoform, or thymol. It 
should be kept in mind that the aspect of the allergic reaction in drug 
allergy is influenced by the pharmacologie action of the drug and by 
the change in reactivity of the organism caused by the disease for which 
the drug is taken. The only safe explanation of thrombocytopenic 
purpura so far is drug allergy, resulting in an allergic reaction of the 
bone marrow with disturbance of thrombocyte production or resulting 
in a disturbance of the distribution of the thromboeytes. Nonthrombo- 
penie purpura follows such drugs that act as dilators, or toxieally on 
the capillaries; e.g., gold. 

The absence of ragweed is the outstanding feature in European hay 
fever. Allergy to linden accounts for from 10 to 20 per cent of all hay 
fever cases. Allergy to beech, elm, and alder is very rare; hay fever 
due to the oak and pine tree was never seen by the author. Allergy to 
hazelnut, willow, and poplar is common. Allergy to goldenrod and 
lilae occurs, though rarely, and can always be traced to plants in the 
vicinity. Asa consequence of an allergic pollen enteritis, larger amounts 
of food allergens are believed to be absorbed during the hay fever 
period ; the hay fever symptoms, therefore, may be due partly to a con- 
comitant allergy to foods. A latent allergy to milk or egg may cause 
a flare-up of an atopic dermatitis during the hay fever period. The 
author had favorable results with rush desensitization (Ireeman), giv- 
ing injections every two hours for two to five days and with rapid 
desensitization (daily injections for fourteen days); perennial treat- 
ment is highly recommended. Berger successfully desensitized by oral 
administration of pollens with addition of saponium purissimum (0.05 
Gm.) for the purpose of promoting absorption. Severe reactions may 
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oceur in oral desensitization. The disadvantage of the oral method lies 
in the uncertainty of how much of the pollen material is absorbed. 

The section on Vasomotor Rhinitis (Baagoe) deals mainly with baker’s 
rhinitis. In a survey of 300 bakers in 120 bakeries, 11 per cent were 
found to suffer from allergic rhinitis due to flour. Hansen found thymol 
as a constituent of face soap to be the cause of a vasomotor rhinitis of 
many years’ duration; elimination produced immediate cure. 

Berger defines asthma as a ‘‘multiple functional or funetional in- 
flammatory bronchiolar stenosis.’’ He points out that stenosis and not 
spasm is the main characteristic. There must be a general predisposi- 
tion of the tissue to respond to allergic or nonallergice stimulation and 
an inereased special organ disposition. Sensitization may be favored 
by frequent and abundant exposure, by mechanical and chemical stimuli, 
by infections or injuries, or by neurohormonal factors. Among the 
causes of intrinsic asthma, tuberculosis is, in this author’s opinion, of 
major importance either as an independent or an additional factor. He 
points to the experiments of Romer and others which could produce a 
fatal bronchiolar stenotic shock in tuberculous guinea pigs by injection 
or inhalation of tubereuloproteins. Periods of asthma may coincide 
with hematogenous spread of tuberculosis (proved by demonstration of 
tuberele bacilli in the blood stream). Asthma has been seen to develop 
following a tuberculous pleurisy or an early tuberculous infiltration in 
the lung. The therapeutic or provocative effect of tuberculin on asth- 
maties, particularly of the intrinsic type, is said to be often striking. 
The frequeney of the different causes of asthma is estimated in the fol- 
lowing order: (1) dust and feathers; (2) funei; (38) bacteria; (4) 
hidden tubereulosis; (5) pollens; (6) foods, particularly egg, milk, 
wheat; drugs; (7) psyehie and nervous causes. Only trial exposure 
and result of elimination can prove definitely which factor is respon- 
sible for the asthma. 

Therapy deals with elimination and specific and unspecific desensi- 
tization. It is of interest that in Stockholm (Sweden) a special home 
for asthmatie school children has been founded. The author urges 
tuberculin treatment in all resistant cases of asthma which could not be 
relieved by allergen elimination. He was repeatedly able to terminate 
by this treatment periods of asthma that had resisted any other treat- 
ment for a long time. It should be started with a dilution of 10°! or 
even 10.1% In single cases the author had good results with liver ex- 
tracts, cortin, and torantil. Pituitary extract is frequently given in 
combination with adrenalin; it seems to reinforce the adrenalin effect 
in many patients. The excellent effect of treatment with ealeium in 
high doses is still maintained with reference to clinical observations and 
to the experimental work of Kallos who could inhibit anaphylactic 
inhalation asthma of guinea pigs for hours by administering ealeium. 
Ten to 15 injections of calcium gluconate (10 to 20 per cent) are said 
to be frequently able to terminate asthma periods of long duration. 
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Orally, large doses are necessary (calcium lactate, 10 Gm. or 2 to 3 
tablespoons daily). In respect to morphine, the author states, ‘‘The 
effect of the alkaloids is often miraculous indeed, and one would rather 
try these drugs than let an asthmatic patient suffoeate.’’ Of course, the 
dangers of addiction, of morphine allergy, and of paralysis of the respir- 
atory center have to be kept in mind. (The author saw one asthma 
patient die in respiratory failure following morphine and oxygen ad- 
ministration.) Treatment with sulfur injections can be very effective. 
Severance of the bronchoconstrictor nerves was followed by relapses in 
the cases observed by the author. His feeling about surgical treatment 
is that the theoretic basis is not vet sufficiently understood and that the 
danger of the operation and the possibility of subsequent damage to the 
heart and the difficulties in locating the right nerves are other dis- 
couraging features. For chronie and resistant cases of asthma without 
clear etiology, the following order of therapeutic trials is reeommended : 
(1) new work-up of the case; (2) fasting with building up of a eareful 
diet; (3) tubereulin; (+) removal of foci of infection; (5) iodine plus 
arsenic medication; (6) sulfur or histamine or peptone; (7) autohemo- 
therapy, vitamin C, liver; (8) purgative treatment; (9) fever therapy; 
(10) treatment in spas. 

The section on Urtiearia and Angioneurotie Edema gives instruetive 
illustrations of the histology of the skin wheals. The urticarial wheal 
distinguishes itself from the wheal in skin tests with antigen through 
the lack of eosinophiles. Thirty minutes after intracutaneous injection 
of an antigen more than 50 per cent of the cells in the wheal are eosino- 
philes; a considerable migration of the cells from the capillaries into the 
tissue takes place. In the histamine wheal also an aceumulation. of 
eosinophiles is present after thirty minutes, but only within the eapil- 
laries. As to the physiology of urticaria, the author feels that the hemo- 
clastic crisis of Widal is a typical criterion of the allergi¢e reaction. It is 
characterized by drop of the blood pressure, drop in leucoevte count, 
decrease in protein colloids, increase in blood coagulability, sometimes 
rise in temperature, and albuminuria. In patients running a rapid 
course, closest attention and numerous studies are necessary for demon- 
strating the crisis, but even in skin testing the crisis appears. Besides 
the intracutaneous test, the pateh test is often very helpful in diag- 
nosis, particularly with contact antigens and drugs. If it fails, which 
happens rarely in the author’s experience, passive transfer usually an- 
swers the question. In one most severe ease of chronie urticaria with 
negative skin tests and negative history, passive transfer proved milk to 
be the causative factor. Elimination brought about complete eure. If 
complete elimination of a food factor is not feasible, desensitization has to 
be done. Many French writers had good results with intradermal injec- 
tions given daily until the local reaction becomes negative and then 
advancing to a higher concentration of the antigen. Desensitization is 
said to be accomplished by this method commonly after 10 to 20 injee- 
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tions. The author mentions treatment with histamine given intracuta- 
neously for urticaria of physical or psyehie origin, but he has apparently 
no experiences of his own. He prefers in such eases also injections of 
10 to 20 ¢.¢. of calcium. In food urticaria he repeatedly had good results 
with administration of pepsin plus hydrochloric acid in large doses. 

Opinions most divergent from the viewpoint of the American allergist, 
and probably also from a group of Kuropean dermatologists, are pre- 
sented by Schreiner (Graz), the author of the section on Eezema. He 
comprehends epidermis and upper part of ecorium with the connective 
tissue of its vessels and its nerves as a functional unit and denies any 
necessity to break up the old concept of eezema, which is defined as an 
acute or chroni¢e inflammation of the epidermis and cutis. There are 
only differences in intensity and pace of the process but no fundamental 
differences. Thus, the differentiation between atopic dermatitis and 
contact dermatitis is not drawn. In this connection it is worth men- 
tioning that positive passive transfer has been accomplished in contact 
dermatitis due to milfoil and due to turpentine. The author states that 
the technique of Koenigstein-Urbach (with the contents of blisters) was 
sometimes successful when the original Prausnitz-Kitistner method had 
failed. In the author’s hospital the complement fixation test in cases 
of allergy to salvarsan, nickel, gold, mereury, and bromide has been 
employed with successful results. 

The question of antigen resorption from the digestive tract is para- 
mount for the problems of Gastrointestinal Allergy, and thus is exten- 
sively discussed. There are many factors which may influence the 
resorption; not each antigen ingestion therefore need result in an al- 
lergiec reaction. The digestive ferments, the amount of antigen, its 
physical state (e.g., raw or cooked), the condition of the mucous mem- 
branes and finally the functions of the liver may play an important 
role. In the author’s experience at least 30 to 40 per cent of all patients 
with stomach complaints suffer from allergic disturbances. All such 
symptoms as sense of, fullness, slight pressure, belching, heartburn, 
vomiting, even hematemesis may be of allergic origin. X-ray examina- 
tions may be able to demonstrate the allergic gastritis. The barium 
meal of course must be free from antigen. In a ease of extreme sensi- 
tivity to egg white (skin testing with 1:100,000 was followed by uni- 
versal urticaria, angioneurotie edema of the face, and asthma) and posi- 
tive skin tests to yolk and milk an x-ray examination of the stomach 
was quite normal. On the addition of one-sixth of an egg volk to the 
barium meal nausea and vomiting occurred, the outlines of the mucos: 
pattern became very coarse, the pylorus was shut off, and the emptying 
time of the stomach was definitely delayed. The author believes that 
swelling of the mucous membranes, similar to angioneurotie edema or 
to an allergie gastritis, allergic pylorospasm, and hypermotility of the 
stomach are underlying the svmptoms in antigen ingestion. He fully 
confirms the studies of Vaughan concerning the drop in leucocytes and 
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those of Squier and Madison coneerning the rise of the eosinophiles fol- 
lowing the antigen ingestion in such eases. Referring to a large ex- 
perience in his hospital he states that a positive history of allergy and 
a manifest food allergy very often exist in uleer patients. If the food 
allergy was present before the uleer developed, the routine ulcer diet 
is without any results and not before an elimination diet has been started 
will the uleer heal. Allergic spasm of the colon is probably more fre- 
quent that has been realized. Several interesting pathologie findings 
are reported in this section concerning patients who were erroneously 
operated upon for stomach ulcer, intestinal obstruetion, and appendi- 
citis. A localized angioneurotic edema due to an allergic reaction could 
he demonstrated in these cases; a subsequent analysis revealed the 
causative factor in two eases of intestinal obstruction to be salvarsan, 
and in one ease of appendicitis, to be fish allergy. Indigestion and 
jaundice preceding urticaria or migraine are in the author’s opinion, 
less likely to be allergic symptoms themselves but are due to a primary 
disturbance which facilitates the entranee of the antigen. No decision 
has been reached yet as to whether in human pathology the liver acts 
as a filter for antigens, under what circumstances this funetion may 
fail, and whether an allergic hepatitis occurs. 

The section on Nervous System and Allergy discusses allergie reac- 
tions on the nervous system and the influence of the nervous system on 
reactions. In migraine, if there is an allergy, egg, milk, and chocolate 
are considered the main offenders; but inhalants, particularly pollens, 
oceasionally are factors. Caffeine, 0.2 Gm., is the most important drug 
in the therapy of attacks. Of interest is the ease history of a patient 
with recurrent erosions of the cornea and attacks of cerebral hyper- 
esthesia of the entire right side of the body, ineluding the right trigem- 
inal and cochlear nerves and the left visual tract, due to vasospasm or 
localized angioneurotie edema, probably in the posterior part of the 
left inner capsule of the brain. Provocation of such an attack by skin 
testing with egg white, the success of elimination diet, and the prompt 
reappearance of severe attacks following experimental ingestion of eggs 
proved the allergic etiology. Neurologists often fail to diagnose angio- 
neurotic edema within the skull as such. It may produce recurrent 
transient blindness due to edema of the optie nerve and retina; tran- 
sient recurrent hemiplegias, cortical convulsions, perhaps also serous 
meningitis, encephalitis and myelitis, and finally recurrent paralysis of 
single cerebral nerves. Paralysis of peripheral nerves may occur not 
only in serum disease but has been seen to be also due to pollen inhala- 
tion. <As to the psychogenetic origin of allergie attacks the author 
states that if attacks appear on psychical provocation without exposure 
to antigens, an antigen contact with allergie reaction must have oe- 
eurred prior to this event; the subsequent reaction following psycho- 
genie stimuli are comparable to the mechanism of a conditioned reflex 
and may become unspecific habitual reactions, 
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The ample work coneerning the participation of the circulatory sys- 
tem in the allergie mechanism is thoroughly diseussed in the ehapter on 
Diseases of the Vessel and the Heart Based on Allergy. Besides arterio- 
sclerosis, syphilis, rheumatism and others, allergic factors have to be 
considered in intermittent dysbasia. Allergie origin of angina pectoris 
has been reported by many writers; pollens, food (particularly meat), 
drugs, eresol, tobacco, bacteria, and toxins eould be demonstrated to be 
factors by way of trial exposure and elimination dict. Knepper found 
positive skin tests and positive passive transfer tests to tobacco in 36 
per cent of thirty-six patients with angina pectoris. Paroxysmal taehy- 
eardia has been believed to be of allergic origin in some eases. In one 
such ease, honey and raisins could be proved to be the factors. Anaphy- 
lactie purpura has been observed very early. Moro as early as 1915 
deseribed two children with tubereulin purpura. Other causative fae- 
tors in purpura have been foods or drugs such as salvarsan, gold, 
sedormid, insulin, and tetanus serum, and intrinsie antigens, such as 
menstrual substances. An interesting subject is the possibility of an 
allergic mechanism in the origin of glomerulonephritis which has been 
supported by ingenious animal experiments. The author cautions against 
premature acceptance of an allergic etiology of such conditions as Buer- 
ger’s disease or periarteritis nodosa although we have to admit that 
such a possibility exists. 

The results of numerous animal experiments and the oeceurrenee of 
arthritis in serum disease of arthritis following tuberculin or vaceine 
injection, of arthritis during resorption of edema or effusions, and 
finally following ingestion of various foods, e.g., of pork or fish, strongly 
suggest an allergic share in the development of true rheumatism. Eleven 
points are presented by the author of the section on Allergies of the 
Joints as evidence of an allergie mechanism in rheumatic inflammation. 
Among them is the ample conformity in the anatomy of rheumatism and 
allergic diseases and the identity of the clinical aspeet no matter whieh 
microorganism is involved, which is a characteristic feature of allergic 
reactions. The author makes this statement: ‘‘Rheumatie disease is the 
product of focus allergens mobilized by extrinsi¢ or intrinsie causes, and 
of a rheumatie¢ predisposition.’’ Streptocoeei and tubercle bacilli play a 
prominent part as causative agents. From this statement follows that 
allergy and foeal infection are only parts in the complex causes of true 
rheumatism. 

It is known that gout cannot be explained exclusively as a disturbanee 
of metabolism. Sudden onset, course, and type of symptoms in the 
joints suggested the comparison with anaphylactic events. The author 
points out that allergy is able to excite symptoms of gout but only if 
the purin metabolism has been disturbed; nonallergie causes such as 
histamine injections, leeches, and mosquito bites may also excite attacks. 
Important allergens are foods. In wine it is not the aleohol but egg 
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white or other albumins; furthermore, yeast proteins or bouquet sub- 
stances may act as offenders. Bacterial allergens are also of importance. 

The final chapter of the book has been written by Riehm who dis- 
cusses the experimental work and clinical aspect of Allergic Conditions 
in the Kye. The theory of allergy to normal body tissue (autoanaphy- 
laxis) which had been put forward in explaining some inflammatory 
diseases of the eye is considered to have been disproved, but body tissue, 
of course, may become an anaphylactogen after having lost its specific 
character. Some causes of allergic diseases of the eye are hairs of 
primrose, dust of wood or flour, spores, danders, feathers, and cos- 
meties. Foods, chemicals contained in food, and drugs are possible fae- 
tors. Dorff saw three cases of allergic conjunctivitis due to asearis 
antigen. 

This review could present only selected points from the abundanee of 
ideas and information which the book supplies. It has been attempted 
to give an impression of the broad approach of the work to its subject. 
To keep in mind that body tissue everywhere may be subject to an 
antigen-antibody reaction certainly means a definite progress in gen- 
eral medicine. In specific desensitizing therapy the German allergists 
seem to be far less successful than the American. The lower frequeney 
of certain allergie conditions, e.g., the absence of ragweed hay fever, 
may have played a part in the failure to develop more effective and 
sufficiently individualized therapeutic methods. 
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To the Editor: 

The Committee appointed by the Advisory of Ameri- 
ean Allergists to make a survey of the facilities for 
training in Allergy have carried out a most thorough 
investigation. It was the feeling of the Board that 
this report, which the Advisory Board has studied 
carefully, contains so much information of interest 
now and valuable for reference in the future that it 
should be made available to all. We therefore recom- 
mend its publication in the Journal of Allergy. 
(Signed) The Advisory Board of American Allergists. 


REPORT OF THE COMMITTEE ON POSTGRADUATE 
EDUCATION IN ALLERGY 


To the Advisory Board of American Allergists: 

The Joint Committee representing the Society for the Study of 
Asthma and Allied Conditions and the American Association for the 
Study of Allergy, appointed by you in the spring of 1940 to investigate 
the facilities available in this country for training in allergy, herewith 
submits its report. 

Preliminary surveys of the institutions giving organized training in 
allergy were made by the members of this Committee in the respective 
districts which they were chosen to represent. Questionnaires were then 
forwarded to these organizations to elicit detailed information concern- 
ing their facilities for training. Each of the allergy clinics approved 
by the Advisory Board of American Allergists (formerly the Joint Com- 
mittee of Standards) received a questionnaire. In addition, question- 
naires were sent to other allergy clinics which came to the attention of 
the Committee. Questionnaires were also sent to individual members of 
both societies for the purpose of obtaining information on instruction 
given independently of organized allergy clinics. 

The inquiries of the Committee were focused primarily on the oppor- 
tunities for the training of specialists preliminary to their certification 
in allergy by the American Board of Internal Medicine. 

The data obtained is summarized under three main headings: (1) 
facilities for training of residents, fellows, and graduate students; (2) 
allergy clinics with facilities for training in allergy; (3) miscellaneous 
facilities for training in allergy. 
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TABLE 
ALLERGY CLINICS WITH FACIL 
> a a 
a . & a - 
5 = = S = 2 a 
A. Clinics Approved by the Advis 
Cal. |Children’s Los Angeles G. Piness 1922 |Ped 
Cal. {Los Angeles County Los Angeles R. Lamson Gen 
Cal. {Santa Fe Coast Lines Los Angeles R. Lamson 
D. C. |Children’s Washington |Geo, Wash- |H. Donnally 1934 |Ped. 
ington 
Ind. |Ind. U. Med. Center (Ri-|Indianapolis | Indiana C. B. Bohner 1932 |Ped. 
ley Hospital for Child) 
Md. |Johns Hopkins Baltimore |Johns Hop- |L. N. Gay 1920 |Gen. 
kins 
Md. |University Baltimore |Maryland H. Bubert Gen. 
Mass. |Beth Israel Boston A. Colmes 1930 |Gen. 
Mass. |Mass. General Boston Harvard KF. Rackemann 1920 |Gen. 
Mich. |University Ann Arbor |U. Mich. J. M. Sheldon 1927 |Gen. 
Minn. |Mayo Clinic Rochester U. Minn. L. E. Prickman Gen. 
Mo. |Barnes St. Louis Washington |C. H. Everman | 1916 |Gen. 
Mo. Firmin Desloge St. Louis St. Louis E. Moore 1933 |Gen. 
Mo. |MeMillan St. Louis F. K. Hansel 
N. J. |Mountainside Montclair C. Weston 1926 |Gen. 
N. Y.|Beth El Brooklyn H. Markow 1952 |Gen. 
N. Y. | Jewish Brooklyn M. Walzer 1921 |Gen. 
N. Y. |Children’s Buffalo U. Buffalo V. Cohen 1932 |Ped. 
N. Y.|Buffalo General Buffalo U. Buffalo H. Osgood 1927 |Gen. 
N. Y.|Bellevue H. 3rd N. Y. C. N. Y. A. Brown Gen. 
N. Y.|Bellevue Child a. Y. ©. DB. &. S. Bell . 
N. Y.|Beth Israel N. Y. C. L. Sternberg 1926 |Gen. 
N. Y./French N. ¥. ©. T. Vina 1914 |Gen. 
N. Y./Gouverneur N. Y. C. H. Gelfand 1931 |Gen. 
N. Y.|Lebanon N. Y. C. C. Spivacke 1924 /Gen. 
N. Y.|Midtown N. Y. C. A. Brown Gen. 
N. Y.|Mt. Sinai mM. 25 8 J. Harkavy 1926 |Adult 
N. Y.|Mt. Sinai Neo C: M. Peshkin 1920 |Ped. 
N. Y.|New York INS YC; Cornell H. Baldwin 1932 |Adult 
N. Y.|New York N. Y. C. Cornell H. B. Adams 1932 |Ped. 
N. Y.|N. Y. Eye and Ear Bn. ¥. ©. J. H. Barnard 1937 |Gen. 
N. Y.|N. Y. Infirm. Women and|N. Y. C. L. Claman 1936 |Gen. 
Children 
N. Y.|N. Y. Polyclinic IN: Y.-C. M. Harris 1928 |Gen. 
N. Y.|N. Y. Postgrad. a. %..& Columbia W. C. Spain 1920 |Adult 
N. Y.|N. Y. Postgrad., Ped. |N. Y. C. Columbia R. Chobot 1929 |Ped. 
N. Y.|N. Y. Skin & Cancer IN: iC. Columbia M. Sulzberger Derm. 
N. Y. |Roosevelt IN. “YC: R. Cooke 1932*|Gen. 
N. Y.| st. Luke’s N. Y. C. W. Tucker 1921 |Gen. 
N. Y. |Sydenham IN, OAC. A. H. Fineman | 1928 |Gen. 
N. Y.|Strong Mem. & Rochester} Rochester U. Roch. S. Bullen 1926 |Gen. 
Municipal 
N. Y.]Rochester Gen. Rochester N. Francis 1925 |Gen. 
N. Y.|Syracuse Free Disp. Syracuse Syracuse J. Wiseman 



































SOCIETY PROCEEDINGS 























II 
ITIES FOR TRAINING IN ALLERGY 
S fs x = ALLERGY e 
o 3 n es O4] wg ca TECH- a 
: © |/28\gze/5./88/2 |F|F] SE z 
» | 8 |B. |fR2/25|22/a/8]3 | 25 : 
sl a Pe l>asl oun | ze] a<d] < = R= = 
a N <B I< otl &Q =a No a = < a 
ory Board of American Allergists 
250| 4 135 4 |Ind Yes | 1 4 |Comp. 
Total patients (1940), 
968; total visits 
(1940), 13,337 
No statistics available 
200] 2 3D | 3-4 5 |Ind. | Yes 1 Adeq. 
1 18 ] ] No Adeq. | Assisted by resident 
900} 3 WS-| i 18 |Div. | Yes Comp. 
187| 4 30 3 9 |Ind. | Yes 1 |Adeq. 
264} 2 65 6 7 |Ind. | No 1 jAdeq. 
1,000 110 4 12 |Div. | Yes 2 1 |Comp. 
6 60 + Div. | Yes 2 1 |Adeq. 
6 6 | Ind. | Yes Comp. 
110} 2 19 8 8 |Ind, | Yes Comp. 
64) 2 15 2 2 |Div. | Yes 1 |Comp. 
No statistics available 
48 65 4 4 | Div. | No Ine. 
130] 2 60 7 8 |Div. | Yes 1 Adeq. 
433] 4 125 | 10 13 | Ind. | Yes 2 |Comp. 
32 2 3 2-3 +t Div. Yes 1 Adeq. 
119} 2 47 5 6 | Div. | No Adeq. 
2 3 |Ind. | No 0 0 |Ine. 
No statistics available 
214] 3 50 3 7 |Ind. | Yes 0 0 |Adeq. 
237 2 160 7 vj Ind. | Yes 1 2 |Comp. 
454] 3 62 4 8 | Div. | No 1 Ine. 
185} 3 75 9 11 | Ind. | Yes Comp. 
2 50 3 4 |Ind. | No 0 0 |Ine. 
339} 3 195 | 12 12 |Ind. | Yes 1 |Comp. 
200} 3 90 | 14 15 |Ind. | Yes Comp. 
567| 5 55 4 14 | Ind. | Yes Comp. 
200} 2 50 6 10 |Ind. | Yes Comp. 
179| 3 30 1 1 | Div. | No Adeq. | Assisted by interne 
142] 1 45 4 4 |Ind. | No Ine. 
30] 3 32 3 7 |Ind. | Yes Adeq. 
335 | 3 150 | 14 18 |Div. | Yes 2 |Comp. 
109 90 | 10 11 |Ind. | Yes Comp. 
12 3 Ind. | Yes 2 |Comp. 
588] 4 200 9 18 |Ind. | Yes 3 |Comp.|*Founded at N. Y. H., 
201; 2 47 + 4 |Ind. | No 1 |Adeq. 1916 
lll} 4 35 4 5 |Div. | No Ine. 
177| 2 3 4 7 | Div. | No Ine. 
270} 2 35 2 4 |Div. | No Adeq. 
6 No statisties available 
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TABLE 
i. B n 
* ; < 
a ° = Z x = val 
a = o = S es a 
Pa. {Children’s Philadelphia|U. Pa. S. C. Copeland Ped. 
Pa Germantown Philadelphia J. A. Clarke 1921 |Gen. 
Pa. |Grad. Hosp., Univ. Pa. |Philadelphia|/U. Pa. H. Wilmer 
Pa Hosp. Univ. Pa. Philadelphia|U. Pa. R. Kern 1920 |Gen. 
Pa.  |Jefferson Philadelphia | Jefferson J. A. Clarke 1921 |Gen. 
Pa. |Mt. Sinai Philadelphia G. Blumstein 1928 |Gen. 
Pa Pennsylvania Philadelphia J. MeLaughlin Gen. 
Pa Temple U. Philadelphia |Temple L. Tuft 1951 |Gen. 
Pa Univ. Pittsburgh Pittsburgh |U. Pitts. L. Criep 1924 |Gen. 
Pa U.S. Veterans Pittsburgh L. Criep 1926 |Gen. 
R. I. {Rhode Island Providence W. P. Buffam 1925 |Gen. 
Va. |Med. Col. Va. Richmond |Med. Col. W. Blanton 1937 |Gen. 
Va. 
B. Clinics Not Yet Passed Upon by the 
Cal. |U. California San Fran- |U. Calif. W. C. Deamer Ped. 
cisco 
Til. Northwestern U. Chicago Northwest- S. M. Feinberg | 1923 |Gen. 
ern 
Tl. U. TL. Res. Chicago linois B. Z. Rappaport | 1928 |Gen. 
Mass. |Boston Dispensary Boston Tufts i. A, Brown Gen. 
Mass. |Children’s Boston Harvard H. N. Pratt Ped. 
Mass. |Children’s Boston Harvard L. W. Hill 1929 |Kez. 
Mass. |Mass. Memorial Boston F. C. Lowell 1920 |Gen. 
Mich. |Children’s Detroit S. Levin 1926 |Ped. 
Mo. |St. Luke’s St. Louis L. P. Gay 1936 |Gen. 
Neb. |University Omaha U. Neb. 2. MaeQuiddy 1936 |Gen. 
N. Y.|Albany Albany Union L. Gorham 1928 |Gen. 
N. Y.|Lincoln N. Y. C. H. Shahon 1938 |Gen. 
N. Y.|N. Y. U. Clinic INS YC; IN; YY. A. Brown Gen. 
N. Y.|Stuyvesant Polyel. ING Y.-C. H. Gelfand 1929 |Gen. 
Ohio |Cincinnati Gen, Cincinnati = |U. Cinein- A. R. Zoss 1933 |Gen. 
nati 
Ohio |Cleveland City Cleveland Western Res. |W. P. Garver 1933 |Gen. 
Ohio |Cleveland Clinic Cleveland J. W. Thomas 1921 |Gen. 
Ohio |St. Alexis Cleveland M. Cohen 1934 |Gen. 
Ohio |Children’s Columbus — |Ohio State W. F. Mitchell 1941 |Ped. 
Ohio |Ohio 8S. U. H. Columbus {Ohio State J. A. Michell 1934 |Adult 
Ore. |Oregon Med. School Portland U. Oregon R. L. Benson 1935 |Gen. 
Va. |U. Virginia University |U. Virginia |O. Swineford 1931 |Gen. 
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240 2 35 2 2 Div. Yes Ine. 
148 2 30 5 Ind. No Ine, 
No statistics available 
( 292| 2 70 B) 10 | Div. | Yes 2 1 |Comp. 
450] 3 100 9 18 | Div. | Yes 3 |Adeq. 
75| 2 30 3 8 | Div. | No Adeq. 
185 2 40 3 5 Div. No Ine. 
381 2 75 6 6 |Div. | Yes 1 |Adeq. 
200 1 200 6 5 Div. No 0 0 | \deq. 
120] 4 12 2 2 |Ind. | Yes 1 |Comp. 
167} 3 30 3 Ind. | No 0 0 |Ine. | Separate adult and pedi- 
atrie clinics 
172| 2 37 9) 6 |Div. | Yes 1 |Adeq. 
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3 13 1 1 |Div. | No 2 Adeq. | Assisted by resident and 
interne 
300] 2 70 5 9 |Div. | Yes a | Comp. 
4 50 4 8 |Ind. | No 1 Adeq. 
425| 2 165 8 12 | Div. | Yes 3 Adeq. 
300] 2 60 | 3 3 |Ind. | Yes | 1 Adeq. 
150 1 15 1 Ind. No 1 Ine. 
56} 2 40 3 3 |Div. | Yes 4 Adeq. | One in winter 
150] 2 60 3 3 |Ind. | No Adeq. 
20| 2 35 ] 1 |Div. | No 1 |Ine. | Assisted by interne 
dd] 2 8 ] 1 |Div. | No Inc. | Assisted by student 
99} 3 45 2 2 | Div. Yes 1 Adeq. | Two in winter 
20; 2 65 5) 6 |Div. | No Ine. 
3 4 8 |Ind. | Yes Comp. 


135 
200 


aC) 
c= 
—) 


Div. | No Ine. 
Ind. | Yes Adeq. 


~~) 


aN 


65 3 


o 


197 
250 
30 


98 3 Div. Ine. 
45 2 4 |Div. | Yes 2 4 |Comp. 
20 5 Div. No 
1 | Ind. No 1 Ine. New clinic 
3 | Div. | Yes 1 Adeq. 
é Yes 1 jAdeq. 
25 2 2 |Ind. | Yes 1 1 |Adeq. 
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TABLE: 
INTENSIVE POSTGRADUATE 
_ N 2 
Ps iS 2 Z 
= = = © 
= 2 z A es 
Cook County Chicago Cook County Grad. School| L. Unger $200 
Med. 
Cook County Chicago Cook County Grad. School] 8. J. Taub 200, 1 mo. 
Med. 500, 6 mo. 
Boston Disp. Boston Tufts Med, School k. A. Brown 25 
Mass. General — |Boston Harvard and Am. Col. Phys.| F. M. Rackemann| 50 
University Ann Arbor} U. Mich. J. M. Sheldon 15 
Barnes St. Louis | Washington U. and Am. Col.| H. L. Alexander| 405 
Phys. 
Mt. Sinai N. Y. C. | Columbia J. Harkavy 39 
N. Y. Postgrad. |N. Y. C. | Columbia W. C. Spain 150 
N. Y. Postgrad.,|N. Y. C. | Columbia M. Sulzberger 50 
Skin & Cancer 75 
Roosevelt ine Ge OF Am. Col. Phys. R. A. Cooke 45 








*Intensive courses of thirty-five or more hours, omitting short elementary courses and 
or otolaryngology. 

While making this survey, the attention of the Committee was called 
to various short introductory courses which are available to the general 
practitioner and internist for intensive instruction in allergy. Because 
of their possible interest to the medical profession, they have also been 
included in this report. 

Respectfully submitted, 


Matthew Walzer, M.D., Chairman 
Harvey Black, M.D. 

Samuel Feinberg, M.D. 

George Piness, M.D. 

Francis M. Rackemann, M.D. 
William B. Sherman, M.D. 
Walter L. Winkenwerder, M.D. 
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COURSES IN ALLERGY* 




















TYPE OF 
fe INSTRUCTION Ls 
= a 
NM <>) 2) Bs DN = 
ea ae 2 a a o )eeS % 
SB ize | 8 p“Z | w : 5 yl ek < 
ae |b“2u| Zu] ee > = = Me |2ns : 
Se (salou < a Z S So |4s> a 
Mis eealor =e = a a 34 | o» = 
Zz2IASB| SEI ES a 2 = |58 424 2 
+ +t 48 200 x x xX 3 3 
1 4 48 192 x x x 3 
1 26 48 x x 2 
1 25 25 x x 8 13 |Elementary course 
1 26 26 x x 8 Advanced course 
10 1} 48 60 x x x 6 6 
10 1 35 35 x x 25 27 
12 2 96 x x x 8 To be offered in 1942 
8 12 72 x x x 12 3 |Special additional course on 
physicochemical aspects of 
allergy by Abramson; 
eight afternoons 
10 4 105-140) x x x 10 15 |Given twice yearly 
3 13 24 x Dermatologic allergy 
3 13 78 x 4) Dermatologic allergy 
14 2 48 96 x x x 8 8 





























lectures on allergy given as part of postgraduate courses in general medicine, pediatrics, 


MISCELLANEOUS FACILITIES FOR TRAINING IN ALLERGY 


A. An apprenticeship for one year is offered by W. T. Vaughan and 
W. B. Graham of Richmond, Va. It ineludes organized instruction in 
diagnosis and treatment, laboratory training, and research. Remuner- 
ation is given. 

B. Individual instruction in practical and theoretical aspects of al- 
lergy for periods ranging from two to six months is offered by Milton 
B. Cohen, Cleveland; R. W. Lamson, Los Angeles; B. Z. Rappaport, 
Chicago; H. B. Wilmer and M. M. Miller, Philadelphia; and Samuel 
Feinberg, Chicago; and others. There is usually a tuition fee for such 
courses of instruction which are given at the hospital clinies and at the 
offices of the instructors. 

There are undoubtedly other opportunities available throughout the 
country for individual instruction, but information concerning these 
positions has not been given to the Committee on Postgraduate Edu- 
cation in Allergy. 





REPORT OF THE COMMITTEE ON A POLLEN SURVEY OF 
THE UNITED STATES, THE SOCIETY FOR THE 
STUDY OF ASTHMA AND ALLIED CONDITIONS 


At the 1940 spring meeting of the Society, the following committee 
was appointed to make a pollen survey of the United States: Doctors 
VanderVeer (chairman), Barnard, Cunningham, Nelson, Pratt and 
Simon. The committee realized that extensive and important surveys 
made by a few individuals were available but desired to assemble data 
from its members. Accordingly, questionnaires were sent to all mem- 
bers of the Society. Of those returned, sixty-four contained relevant 
information. It was assembled and analyzed. 

Despite differences of opinion both concerning the quantitative and 
qualitative prevalence of certain pollens in given localities, a consider- 
able amount of interesting information was revealed. Since the sur- 
vey will take long to complete, it was voted at the spring meeting in 
1942 to publish in this JouRNAL a few of the assembled statistics at this 
time as a preliminary record. As further data become available, they 
will be similarly presented. 

THE Epiror. 


TABLE I 
IMPORTANT POLLENS 
From Table LV 











TREES GRASSES RAGWEED 

Oak 35 Timothy 39 Amaranthus 6 
Elm 23 Orchard 18 Marsh elder 5 
Maple 19 Red top 13 Chenopod 5 
Birch 18 June 13 Cocklebur 5 
Ash 1] Sweet vernal 6 Mugwort 4 
Poplar 11 Bermuda 4 Sage 2 
Syeamore 11 Johnson 4 Thistle 2 
Hickory 9 Bluegrass 4 Mesquite 2 
Beech 7 Rve 3 toldenrod 1 
Alder 6 Velvet ] Hemp 1 
Cedar 4 Plantain 26 
Cottonwood 4 Sorrel 6 
Pecan 4 Sedge 1 
Walnut 4 Dandelion 1 
Hazel- Willow I Mayweed 1 
Pine asper 1 Corn ] 
Chestnut caddis 1 Wheat ] 

fly Oats 1 
Bayberry mul- 1 Alfalfa 1 

berry 
Acacia 1 
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TABLE II 
Mo.ps 
From Table 1V 
Order of Importance 
MOLD 
FIRST SECOND THIRD OTHERS 
Alternaria 44 
Hormodendron 20 2 
Aspergillus 5) 6 3 
Penicillium 2 3 6 
Monilia albicans 1 ] 3 
(Florida) 
Cladosporium 2 
Fusarium + 
Helminthosporium 1 2 2 
Mucor 2 1 
Dematium Pe 1 
Cephalothecium 1 1 
Grain smuts 3 
Phoma 1 
Rhizopus 2 
Macrosporon 1 
Yeasts 1 
Tricoderma ] 
Acrotheeium 1 
Chaetomium | 
j 
TABLE III i 
ey 
POLLEN-FREE AREAS ; 
From Table IV Ih 
California Downtown San Francisco and Oakland i 
Canada Province of Ontario, wooded sections; also above Minnesota: if 
Isle Royale and Belle Islands big 
Colorado Leadville, Georgetown, Idaho Springs, all at altitude of ti 
8,000 to 10,000 feet ait 
Florida East Coast \ 
Maine Northern part and Eastern part i 
Mexico Mexico City 
Michigan Upper Peninsula and upper part of lower Peninsula 
New Hampshire White Mountains 
New Jersey Atlantic City, for mold cases; also tree and grass season 
New York Fire Island, Central Adirondacks, Montauk Point 
North Carolina Mountain section 
Northern Michigan | Wisconsin and Minnesota, Mackinac Island, Washington Island 
in Lake Michigan, North Shore of Lake Superior, Ar- 
rowhead Region of Northern Minnesota 
Oregon Mount Hood area 
: Texas Gulf Coast K 
q 
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Selected Abstracts 








Asthma and Hay Fever 


UNDER THE DIRECTION OF SAMUEL M. FEINBERG, M.D., AND 
THEODORE B. BERNSTEIN, M.D., CHICAGO 


Studies With Antigens. XIII. The Significance of Reactions to Intracutaneous 
Tests Performed With Solutions of Purified Extracts of Ragweed Pollens. 
Efron, B. G., and Boatner, C. H.: J. Invest. Dermat. 5: 49, 1942. 


The purpose of the investigation was to evaluate the significance of reactions to 
intracutaneous tests performed with solutions of purified ragweed pollens, prepared 
by a method previously reported by the authors. Forty-five ragweed pollen patients 
and eighty nonsensitive patients were tested intradermally with 0.02 to 0.0000001 per 
cent solutions of purified ragweed extract. The incidence of positive reactions in the 
hay fever group was significantly greater than in the patients of the control series; 
the conclusion was therefore that these were allergic reactions. Solutions of ragweed 
extract of 0.02, 0.004, 0.002, and 0.001 per cent used intracutaneously demonstrated 
clinical sensitivity to these pollens of all but a statistically insignificant proportion 
of patients. The diagnostic efficiency of the nine dilutions of extracts used did not 
materially differ and was highest in the 0.001 per cent solution (97.17 per cent + 
1.66 per cent diagnostic efficiency). 


The Arm-to-Tongue Circulation Time in Chronic Asthma. Cottrell, J. D., and 
Cuddie, D. C.: Brit. M. J. 1: 70, 1942. 


The authors call attention to the usual difficulties of differentiating bronchial 
from cardiac asthma in the presence of cardiac disease. Since it has been previously 
shown that in cardiac asthma the heart failure is reflected in an increase in cireula- 
tion time, it is natural to presume that a normal circulation time in an asthmatic 
patient would exclude the presence of cardiac asthma. In a series of twenty-one 
patients with chronic asthma without any evident cardiac disease, the circulation 
time was within normal limits. In four other asthmatic patients in whom hyper- 
tension was present as an associated condition the circulation time was also normal. 
The procedure consisted of an injection of 5 to 6 cc. of a solution of sodium 
dehydrochlorate (decholin or suprachol) intravenously through a large needle. The 
first indication of a bitter taste constitutes the end point. The time between the in- 
jection and the bitter taste is called the arm-to-tongue circulation time and varies 
normally between nine and sixteen seconds. In cardiac asthma it has been reported 
to vary between eighteen to sixty seconds, with an average of thirty-three seconds. 


An Objective Method of Determining Blood Velocity (Fluorescin Method). Fish- 
back, D. B., Guttman, S. A., and Abramson, EK. B.: Am. J. M. Se, 203: 535, 1942. 


It is pointed out by the authors that the majority of methods of determining 
circulation time are either objectionable because they depend on the uncertainties 
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of subjective end points or that they are unreliable, expensive, too complex, or even 
dangerous. They report on the results of a method which depends on the discern- 
ment of a brilliant yellow color in the lower palpebral conjunctiva after the in- 
travenous injection of sodium fluorescin. Through an 18-gauge needle, 4 ¢.c. of 10 
per cent or 3 cc. of 20 per cent sodium fluorescin solution is injected into the 
antecubital vein. In the darkened room with a portable ultraviolet source and a 
Wood’s filter, the light is directed to one of the eyes. The first appearance of a 
brilliant yellow color in the palpebral conjunctiva is noted. The time from the 
injection to this end point is designated as the ‘‘cireulation time.’’ In individuals 
without cardiac decompensation, this varied from 7 to 15.6 seconds. In cases of 
cardiac decompensation, the circulation time ranged from 16 to 25 seconds or even 
longer. The authors obtained closely approximating results with the magnesium 
sulfate and the calcium method. 


Recent Observations on Hay Fever in Children, Stoesser, A. V.: Lancet 62: 174, 
1942, 


The author summarizes his observations and results of treatment of 413 children 
with seasonal hay fever from 1936 to 1941, at the outpatient department of the 
University of Minnesota. Of this number 180 began their symptoms before the age 
of 5 years. The long preseasonal and perennial forms of pollen therapy gave the 
best results. Coseasonal treatment was unsatisfactory. Those receiving higher 
maximum doses obtained better results on the average. Out of thirty-six children 
receiving oral pollen therapy, thirty-three had complete failures. Histaminase orally 
in twenty-one patients during the season failed completely. Of forty-four children 
receiving potassium chloride therapy, nineteen had fair results. In none of three 
eases in which coli metabolin was tried was there any benefit. 





Immunology 


UNDER THE DIRECTION OF MATTHEW WaAwZzER, M.D., AND 
Murray ALBERT, M.D., BRooKLYN 


Sensitization to Horse Serum by Means of Adjuvants. Freund, J., and McDermott, 
K.: Proc. Soc. Exper. Biol. & Med. 49: 548, 1942. 


Guinea pigs were sensitized by combining horse serum with a lanolin-like substance 
(aquaphor) and suspending the combination in paraffin oil containing killed tubercle 
bacilli. They were tested by the intraucutaneous injections of different dilutions 
of horse serum at various time intervals following the sensitizing injection. A con- 
trol series of guinea pigs was injected with horse serum alone. The adjuvants 
influenced the sensitization to horse serum in a manner similar to that produced 
when living tubercle bacilli and horse serum were used. Sensitization was much more 
easily accomplished when the antigen was combined with aquaphor and then sus- 
pended in paraffin oil containing killed tubercle bacilli than when aquaphor was 
omitted as part of the adjuvant. It was concluded that the use of adjuvants 
modified the sensitization to horse serum in guinea pigs in several ways: (1) The 
reaction following the intracutaneous injection of horse serum was usually necrotic 
and lasted longer than forty-eight hours; (2) The length of time during which the 
animals remained highly sensitive was usually prolonged; (3) The precipitin titers 
in the blood were higher in animals sensitized with the use of adjuvants. 
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Studies on Antibody-Antigen Mixtures. I. Effect on Normal Living Excised 
Tissue. Kulka, A. M.: J. Immunol. 43: 273, 1942. 


An experimental method for studying the effect of antibody-antigen mixtures 
on normal living excised tissue is described. The uterine horns of normal virgin 
guinea pigs were suspended in Dale baths, the antibody-antigen mixtures to be tested 
were added to the baths, and the effects on the uteri were recorded graphically. 
The antigens employed consisted of egg albumin, codfish, milk, and ragweed proteins, 
and protein-free polysaccharides. The antisera were obtained from actively or 
passively sensitized rabbits and guinea pigs. The human antisera were obtained 
from six patients sensitive to egg, milk, codfish, and ragweed. In the preparation of 
the antigen-antibody mixtures, the serum was allowed to stand for twenty-four hours 
before use since fresh serum induced nonspecific contractions of the uteri. Equal 
amounts of various dilutions of antigen solution and antiserum were incubated for 
one hour at 37° C. Before the antibody-antigen mixtures were added to the baths, 
the following steps were taken: First, normal serum of the same species and of the 
same dilution as that used in the Ab-A mixture was added to the bath to rule out 
nonspecific reactions. Then the bath was changed and antigen of the same kind and 
concentration as that used in the Ab-A mixture was added as a control. The next 
step was the addition of histamine solution to test the viability of the strip. Finally, 
after changing the bath, the Ab-A mixture was added. Then the bath was again 
changed and the same specimen was used for testing other mixtures, 

Contractions occur in isolated uterine horns of normal guinea pigs when antibody- 
antigen mixtures are added to the Dale bath. The reaction is apparently due to 
attachment or absorption of the antibodies by the cells and their subsequent reaction 
with the antigen. The specificity of a reaction was demonstrated by the fact that 
the subsequent addition of larger amounts of the same antibody-antigen mixture 
failed to produce any further contractions. The amounts of antibody and antigen, 
and the method of administration of antigen (i.e., fractional doses) were factors 
which influenced the results. When a nonprotein antigen such as type-specific 
pneumococeal polysaccharide was used, it was found that the Ab-A reaction de- 
pended on a quantitative relationship between antigen and antibody, and, in addition, 
on a serum factor which apparently is complement since the addition of fresh normal 
serum to antiserum restored its effectiveness in producing contraction. 


Experiments on Transfer of Cutaneous Sensitivity to Simple Compounds. Land- 
steiner, K., and Chase, M. W.: Proce. Soc. Exper. Biol. & Med. 49: 688, 1942. 


Guinea pigs were sensitized to pieryl chloride by injections of guinea pig stromas 
treated with picryl chloride in conjunction with intraperitoneal injections of killed 
tubercle bacilli. About three weeks following the beginning of sensitization, these 
animals were injected intraperitoneally with killed tubercle bacilli or with tuberculin 
in order to produce exudates, 

These exudates were, in turn, injected intraperitoneally into normal animals. 
When these animals were tested by the application of a drop of an oily solution of 
pieryl chloride, most of them showed a sensitivity to this chemical. This sensitivity 
manifested itself by the appearance of an erythematous reaction the next day. It 
was apparent that the sensitivity was transferred by the sediment of the exudate 
rather than by the clarified fluid, and that it resided in the cells of the exudate or 
in antibodies carried by them, When the cells in the exudate were killed by heating, 
it was impossible to transfer sensitivity. The authors also sensitized guinea pigs by 
intensive treatment with intracutaneous injections of citraconic anhydride in oil. 
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The sera of these animals, when injected intraperitoneally into normal guinea pigs, 
rendered them sensitive. Seratch tests made on these animals with a drop of 
citraconic anhydride in dioxane were positive. Potent sera of guinea pigs sensitized 
to the anhydride passively sensitized the skin of normal guinea pigs so that seratch 
tests, made on the prepared sites twenty-four to forty-eight hours later, showed 
markedly positive reactions consisting of swelling, discoloration, and pseudopods. 
The prepared sites also reacted positively when the antigen in oil was injected else- 
where on the normal skin or subcutaneously. Much larger reactions were obtained 
ate, made with citraconic anhydride and guinea 


in the prepared sites when a conjug: 
pig serum, was injected subcutaneously. The writers are investigating the possi- 


bility of the presence of an anaphylactic antibody in the sensitizing sera. 


Studies on Chemical Nature and Standardization cf Pollen Antigen. Rockwell, 
G. E.: J. Immunol. 43: 259, 1942. 


The various methods of standardizing pollen extracts and the literature on 
the nature of the pollen antigen are reviewed. The author emphasizes the fact 
that none of the methods of standardization are entirely satisfactory because the 
exact chemical nature of the pollen antigen has not been determined. 

A series of experimental studies on the separation and purification of pollen 
antigen were undertaken. Oxidation with H,O, or the addition of sufficient alkali 
to ragweed pollen extract destroys its skin-reacting capacity. Strong acids, such as 
hydrochloric acid, do not destroy the pollen antigen but merely combine with it to 
form the hydrochloride which precipitates. The writer used this reaction as a means 
of separating and purifying the pollen antigen. The pollen-antigen-hydrochloride, 
which was purified and prepared by the author’s special technique, was found to be 
an active antigen in 100 hay fever patients who were skin tested and treated suecess- 
fully with it. Chemical analysis of the purified, ragweed-pollen-antigen hydrochloride 
revealed that it had a sulfur content of 7.2 per cent and a nitrogen content of 11.25 
per cent. From these figures it could be assumed that the minimal molecular weight 
of ragweed pollen antigen is 4,453 and that it contains thirty-six nitrogen groups, 
one SH group, and combines with ten molecules of hydrochlorie acid. The pollen 
antigen is basie in character, even though crude pollen extracts are acid. The 
basie groups are evidently loosely combined in the native state with some other 
substance which, when the pollen antigen is precipitated, is left in the extract as a 
hapten. X-rays of pollen-antigen-hydrochloride suggest that the molecule is complex. 
The purified antigen is levorotatory. A study of the nitrogen distribution showed 
that 0.0022 ue of pollen-antigen-hydrochloride nitrogen is equivalent to one Noon 
unit and 0.0033 ug is equivalent to one protein-nitrogen unit. The author coneluded 
that from its characteristics, the pollen antigen is a polypeptide. It differs, however, 
from the common polypeptides in that it contains a large percentage of basic amino 
acids such as arginine and histidine. 


The Permeability of the Gastrointestinal Mucosa of Guinea Pigs to Crystalline 
Egg Albumin. Hartley, G., Jr.: J. Immunol. 43: 296, 1942. 


The problem of the passage of native proteins through the gastrointestinal mucosa 
of guinea pigs was studied by the collodion particle agglutination method. 

Groups of scorbutic and nonscorbutic guinea pigs were fed a single dose of 
crystalline egg albumin solution. A control group received egg albumin solution 
by intra-abdominal injection. The animals were bled before and after the administra- 
tion of the antigen at weekly intervals until the antibody titer of the blood reached 
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its maximum. The results indicated that the guinea pigs receiving crystalline egg 
albumin by mouth developed antibody titers as high as those receiving the antigen 
parenterally. 

Two series of guinea pigs, one scorbutic and one nonscorbutie, were sensitized 
orally by one feeding of erystalline egg albumin solution. The animals were bled 
three weeks after the initial feeding for antibody titration. Twenty-four hours 
later, the animals were again fed egg albumin solution and were observed for symp- 
toms of anaphylactic shock. Seventy per cent of the scorbutie and 40 per cent of 
the nonscorbutic sensitized guinea pigs were shocked by the oral administration of 
the specific antigen. A definite relationship was found between the circulating 
antibody titer and the severity of the anaphylactic shock following the oral adminis- 
tration of antigen. 

The effect of continued feedings of crystalline egg albumin on the persistence 
of circulating antibody titers in guinea pigs was also studied. Guinea pigs were 
fed ‘crystalline egg albumin onee a week for several months, and the serum was 
titriited for antibodies on the day preceding each feeding. It was found that the 
titer reached a maximum in from three to five weeks after the first feeding, remained 
at this level one or 2 months and then decreased slowly and disappeared in one or 
two months, despite the weekly feedings. In an effort to determine whether the 
antibody-forming mechanism was exhausted by the weekly feedings of antigen, a 
number of the animals so treated were given an intra-abdominal injection of the 
antigen from four to five months after the initial oral dose, when the circulating 
antibodies had disappeared. Within one week after the parenteral injection, all the 
animals developed precipitins in the blood which passively sensitized normal guinea 
pigs. This demonstrated that the antibody-forming mechanism was not exhausted 
by weekly feedings of antigen. The possibility that antigen might be fixed in the 
sensitized wall of the intestines, thus preventing the passage of antigen into the 


circulation, Was suggested. 





Pediatrics 


UNDER THE DIRECTION OF WILLIAM C. DEAMER, M.D., SAN FRANCISCO 


The Classification of Eczematoid ‘Eruptions in Children With Especial Reference 
to Contact Dermatitis. Hill, L. W.: J. Pediat. 20: 537, 1942. 


One hundred and fifty-six cases of eczema in children from 1 to 17 years old 
seen in private practice are classified. The nomenclature and classification suggested 
by Sulzberger, with slight modifications, are used. The group included 105 instances 
of atopic dermatitis, three of contact dermatitis, three of nummular eczema, and 
two of circumscribed neurodermatitis. 

In the atopic dermatitis group, 70 per cent were from 1 to + years of age. Vesicu- 
lation was apt to be present in infancy and absent later on. Skin tests are difficult 
at this age, and usually one has to be satisfied with incomplete testing. The author 
usually does about forty scratch tests followed by a few selected intradermal tests. 
Indirect testing is seldom done. If the scratch tests are positive, it verifies the fact 
that the individual belongs in the atopic group and strongly implies that the 
dermatitis is atopic. The allergens involved may work by ingestion, inhalation, and 
as Osbourne and Walker have suggested, by direct contact. Hill feels that the 
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latter seldom occurs unless the epithelium has previously been injured by rubbing 
or seratching. 

The eruption of .contact dermatitis usually starts on the extremities and may be 
due to innumerable organie or inorganie substances. It seldom occurs in the infant 
and is common in the runabout child who characteristically has large skin areas 
exposed. A sharp line of demarcation at the clothing line is characteristic. Diet 
therapy is usually tried sooner or later and always fails. Soap is not a common 
offender, naphthalene (moth balls) and outer winter clothing are more likely causes. 
Patch tests in general are seldom helpful and can be negative even when the sub- 
stance responsible for the contact dermatitis is employed due to failure to duplicate 
all the factors concerned, 

In the thirty-one cases of contact dermatitis, the cause of the dermatitis was 
determined in fifteen. Five were dyes, three were plants, three were toilet articles, 
and the others were a toilet seat, sulfur, ammoniated mereury, and furniture polish. 

Five individuals had both contact dermatitis and atopie dermatitis. 

Nummular eczema is usually wrongly diagnosed as atopic dermatitis. The etiology 
is unknown but has nothing to do with allergy. Itching is slight, never severe, and 
the lesions are sharply defined circular patches, dark in color, the larger ones of 
which are thick and boggy, though not actually weeping. The patches occasionally 
are clear in the center and often occur on the extension surfaces of the extremities. 

Circumscribed neurodermatitis occurs in older children or adults and consists of 
one or two lichenified patches of varying size, the margins of which are poorly 
defined. The primary cause is thought to be itching, followed by such continuous 
rubbing and scratching that the lesion continues independent of the primary cause. 


Recent Observations on Hay Fever in Children. Stoesser, A. V.: Lancet 62: 174, 
1942, 


Experience in the treatment of hay fever for the past ten years at the pediatrics 
outpatient department of the University of Minnesota Hospital is reviewed. The 
hay fever patients comprised 20 per cent of the allergic group and four-fifths of them 
were male. Skin tests were done to sixteen groups of pollen by the pressure-puncture 
method, using sodium hydroxide and dried pollen. There was little relationship be- 
tween the size of reaction and clinical sensitivity. At the start of treatment each 
patient was classified as to sensitivity by serial intradermal tests to determine the 
dosage schedule to be used. While perennial treatment was deemed better, the 
majority of patients received preseasonal treatment. Ragweed sensitivity occurred 
more than four times as often as grass sensitivity. The best response to treatment 
occurred in the tree-sensitive group in which box elder, cotton wood, and oak were 
the most important pollens. The poorest response occurred in desensitization to grass 
pollen. 

Oral pollen therapy in thirty-six children was almost a complete failure as was 
histaminase therapy in a group of twenty-one children. On the other hand, potassium 
chloride in daily doses of 15 gr., together with salt restriction, proved fairly satis- 
factory. Forty-three children received potassium chloride. Eight were nauseated 
and discontinued its use, nineteen obtained satisfactory benefit, while sixteen did not. 
Three children received a B. coli filtrate called coli metabolin without benefit. 


Allergic Respiratory Disease and Pneumonia in Childhood. Cohen, 8S.: New 
Orleans M. & S. J. 94: 440, 1942. 


The most common pneumopathy complicating an attack of asthma in childhood 
is atelectasis caused by allergic edema and inspissated mucous plugs. It is usually 
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mistaken for pneumonia. Distal to the plugs, secondary infection with organism 
normally present oceurs, causing fever and other constitutional manifestations of 
infection. The prognosis, however, is good and response is often surprisingly rapid 
if the patient is separated from the allergens to which he is sensitive. Further 
help comes from rehydration and drugs, especially ipecae in emetic doses. Emesis 
induced by ipecac often liberates mucous casts and allows aereation of the blocked 
area of the lung to occur. Sulfonamides, on the other hand, are likely to be of little 
or no help. 





Rhinology and Ophthalmology 


UNDER THE DIRECTION OF FRENCH K. HANSEL, M.D., ST. LOUIS 


Vernal Conjunctivitis. A Brief Review of the Literature. Eber, Carl T.: J. 
Missouri M. A. 39: 171, 1942. 


In a brief review of the literature on vernal conjunctivitis, Eber calls atten- 
tion to some of the most outstanding observations on this subject. He concludes, 
however, that vernal conjunctivitis is still a disease of unknown etiology in spite 
of the fact that there is definite evidence that it has the characteristics of an atopic 
disease. 

It has been our experience that true vernal conjunctivitis is rarely associated 
with other manifestations of allergy. Conversely, conjunctivitis associated with 
other manifestations of allergy, particularly the nasal type, does not conform to 
the classical vernal conjunctivitis. 


Histamine in the Treatment of Nasal Allergy (Perennial and Seasonal Allergic 
Rhinitis). Farmer, L., and Kaufman, R. FE.: Laryngoscope 52: 255, 1942. 


Farmer and Kaufman present further observations on the use of histamine in 
the treatment of nasal allergy. Both seasonal and nonseasonal types were treated. 
The histamine was given by subcutaneous injection, the initial dose being about 0.01 
to 0.1 gamma. The highest dose in perennial rhinitis was 100 gamma. The ef- 
fectiveness of small doses was emphasized. Injections were increased each time by 
50 per cent if well tolerated. In the beginning they were given two to three times 
a week. Later they were spaced at approximately 5-, 7-, 10-, 14-, and 21-day inter- 
vals. It was also emphasized that doses must be individualized. Among forty- 
one cases of perennial rhinitis, in twenty-five the result was good, in ten fair, and 
in six poor. Among fifteen of the forty-one severe cases, however, ten had a good 
result. In the treatment of uncomplicated cases of tree, grass, and ragweed hay 
fever, injections were started ten weeks before the onset of the season. During the 
first month the injections were given twice a week, thereafter once a week, and 
continued at this interval until the end of the season, The initial dose in this group 
was 1 gamma. If the injections were well tolerated, subsequent doses were 2, 4, 8, 
15, 50, 50 and 75 gamma. These eight doses were given during the first month of 
treatment at about four-day intervals. The ninth to the fourteenth doses were 100 
gamma each and were given at an interval of one week. At the beginning of the 
pollinating season the dose was reduced to 30 gamma and, if well tolerated, con- 
tinued with this amount at weekly intervals to the end of the pollinating season. 
Among seventy-two ragweed cases, of which twenty-four were considered severe, 
seven had good results and nine fair results, Among forty-eight cases of ragweed 
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considered as moderate, nineteen had good results and thirteen fair. Among fifteen 
eases of grass hay fever, four were severe and eleven moderate. Nine had a good 
result and six fair, The same satisfactory results were obtained in tree pollinosis. 


Physical and Chemical Properties of Sputum; (2) Influence of Drugs, Steam, 
Carbon Dioxide and Oxygen. Basch, F. P., Holinger, P. H., and Poncher, H. G.: 
Am. J. Dis. Child. 62: 1149, 1941. 


The Influence of Expectorants and Gases on Sputum and the Mucous Membranes 
of the Tracheobronchial Tree. Basch, F. P., Holinger, P. H., and Poncher, H. G.: 
J. A. M. A. 117: 675, 1941. 


The physical and chemical properties of sputum and the factors determining 
variations in portions from different parts of the tracheobronchial tree were studied 
by Basch, Holinger, and Poncher. It was noted that sputum from the most de- 
pendent parts of the bronchi had an extremely high viscosity and could be obtained 
only by bronchoscopic aspiration. The secretion at a higher level was considered 
the secretion from below, liquefied and with a lower solid content. On top of this 
secretion after a rest period there was found a plug with moderately high vis- 
cosity. The various factors which influenced the character of the secretions were 
selective secretion, selective resorption, the speed of movement of secretion from one 
level to another, and bacterial action. The investigators also studied the influence 
of the commonly used expectorant drugs, oxygen, steam, and carbon dioxide in the 
sputum in different areas of the trachea and bronchi and on the mucous membranes. 
Ammonium chloride, potassium iodide, fluid extracts of senega and ipeeae and 
emetine hydrochloride liquefied the sputum in the upper bronchi but did not influence 
the material in the peripheral bronchi. Steam inhalations in an atmosphere at 
70 to 75° F. of 80 to 90 per cent relative humidity liquefied the secretions through- 
out. Carbon dioxide inhalations liquefied secretions and stimulated resorption. 
Thus carbon dioxide and steam may be considered as extremely efficient expectorants. 
Oxygen, on the other hand, unless humidified or diluted with 10 per cent earbon 
dioxide, thickened the secretion, as did atropine sulfate and codeine, and_ conse- 
quently oxygen must be considered as an antiexpectorant when administered in the 
treatment of respiratory obstruction complicated by pulmonary suppuration. 


Allergy as a Contributing Factor to Biologic Deafness. Mao, Chun-yue: Arch. 
Otolaryng. 35: 582, 1942. 


In studying the incidence of allergy in biologie deafness and pathologie deaf- 
ness, Mao econeludes that in the pathologically deafened children, with their 
equally high incidence of allergic manifestations, it may be assumed that the 
hereditary factor of allergy renders them constitutionally more susceptible to 
the influence of various contagious and infectious diseases. He believes that 
definite evidence has been offered to indicate a higher percentage of allergic 
reactions in deafened children than in children with normal hearing. Allergy 
has been shown to be a hereditary disease in a high percentage of children so 
afficted. He finally concludes that it is not unreasonable to assume that allergy 
and deafness have some mutual hereditary background. 


Specific Vaccine Therapy in Treatment of Sinusitis. Cohen, Myer Solis: Arch. 
Otolaryng. 35: 623, 1942. 


Cohen presents his observations and experiences in the preparation and use 
of vaccines in the treatment of sinusitis. He states that when sinusitis develops 
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in allergic persons, the secondary effects frequently take the form of bacterial 
allergy, with asthma and allergic rhinitis as the prominent manifestations. He 
further states that vaccine therapy may be of no benefit in persons with chronie 
sinusitis when there is suppuration in a sinus that is not draining or that drains 
poorly or when the sinusitis is secondary to an untreated primary focus of in- 
fection, such as diseased tonsils. The observations in this paper were confined 


entirely to vaccine therapy. Nothing was said about the management of the al- 


lergie cases from the standpoint of pollen, food, or inhalant allergy. 





